Google 


This  is  a  digital  copy  of  a  book  lhal  w;ls  preserved  for  general  ions  on  library  shelves  before  il  was  carefully  scanned  by  Google  as  pari  of  a  project 

to  make  the  world's  books  discoverable  online. 

Il  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  thai  was  never  subject 

to  copy  right  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  dillicull  lo  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  lo  a  library  and  linally  lo  you. 

Usage  guidelines 

Google  is  proud  lo  partner  with  libraries  lo  digili/e  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  lo  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  panics,  including  placing  Icchnical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  n  on -commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  thai  you  use  these  files  for 
personal,  non -commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  lo  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  lile  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use.  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 

countries.  Whether  a  book  is  slill  in  copyright  varies  from  country  lo  country,  and  we  can'l  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  I  lie  lull  lexl  of  1 1  us  book  on  I  lie  web 
al|_-.:. :.-.-::  /  /  books  .  qooqle  .  com/| 


Bi^ffBgl 


Gj^aegi 


EMBALMING. 


I—  ^  f  i^^a^A^  '  ^—  Bnn~     ——  -"'  ■  ^  •■^kH^K'jB»  JB^^^^^^^fl^^^^V  -^M^^hfc— 


-  [lit  uOk.   of  the  Librarian  of  Cuugress,  at  Washington,  D.  i 
All  rights  reserved. 

Entered  according  to  act  of  Congress,  in  the  year  1898,  by 

CARL  LEWIS  BARNES, 

11  the  afhee  of  the  Librarian  of  Congress,  at  Washington,  D.  t 

All  rights  reserved. 


ed  affording  to  act  of  Congress,  in  the  year  1005,  by 

CARL  LEWIS  BARNES, 
ffite  of  the  Librarian  of  I'unyress,  at  Washington,  D.  C 
All  rights  reserve<l. 


Statement  to  the  Reader. 


Preface  to  the  First  Edition. 


The  writer  asks  no  apology  for  the  introduction  of  this  vol- 
ume to  the  Undertaking  profession  of  America.  During  my 
services  as  Demonstrator  in  the  Indiana  College  of  Embalming, 
and  as  President  of  the  Chicago  College  of  Embalming,  I  felt 
that  the  student  would  receive  more  benefit  if  he  had  a  complete 
and  modern  text  book  to  guide  him  in  his  studies. 

There  being  no  work  in  the  field  which  completely  covered 
all  the  different  topics  necessary  to  complete  a  course  in  em- 
balming, I  have  written  this  book,  feeling  that  it  would  give  the 
student  a  more  comprehensive  view  of  the  work  and  would  en- 
able him  to  cope  with  the  more  difficult  parts  of  the  science. 

Those  in  the  profession  who,  on  account  of  business  cares, 
and  who  have  advanced  in  years,  not  feeling  able  to  attend  a 
college  course,  could  by  consulting  a  practical  work  on  em- 
balming, become  acquainted  with  the  modern  ideas  and  the  late 
discoveries  which  have  been  put  forward  in  the  last  five  years. 

I  have  endeavored  in  this  work  to  give  only  those  things 
which  I  thought  necessary;  and  while  some  parts  of  the  book- 
may  appear  to  be  superfluous,  the  expert  embalmer  would  not 
judge  it  so. 

Some  may  say  the  work  is  too  scientific,  while  others  would 
condemn  it  because  of  the  lack  of  those  points. 

Writing  this  book  as  I  have  written  it,  not  only  for  the  stu- 
dent, but  for  the  beginner,  for  the  practitioner  and  for  the  expert, 
I  trust  you  will  see  the  difficulty  of  pleasing  all. 

I  have  endeavored  to  give  every  subject  contained  in  the 
book  a  thorough  consideration,  and  where  I  found  language  alone 
could  not  express  the  meaning,  I  have  added  such%  engravings  as 
would  appeal  more  directly  to  the  mind.  Occular  demonstra- 
tion is  proof  conclusive. 

Having  thus  explained  the  cause  foi  introducing  this  work 
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on  embalming,  I  submit  it  to  the  judgment  of  the  embalmers  c 
America,  with  the  assurance  that  whether  favorable  or  unfavoi 
able,  the  decision  will  be  just. 

In  conclusion  I  wish  to  thank  all  those  who  have  so  gen 
erotiHly  aided  me  in  the  preparation  of  this  volume,  especiall 
I  )r.  (  has.  K.  Barnum  and  W.  P.  Hohenschuh. 


DEDICATION. 

To  all  those  who  have  honored  me  with  their  subscription 
before  the  work  was  written,  the  amount  of  which  was  sufficien 
lo  iiav  r  »r  the  entire  edition,  this  work  is  dedicated  by  their  mos 
limiihlr  /iri-viiiil.  CARL  L.  BARNES. 

Jitii'«Hiy   i.   i8f/i. 


Statement  to  the  Reader. 


Introduction  to  the  Second  Edition. 


The  first  edition  of  my  work  having  met  with  the  approval 
of  the  profession,  and  having  been  endorsed  by  the  Presidents  of 
State  and  National  Funeral  Directors  Associations,  by  Presidents 
of  State  and  National  Embalmers  Associations,  and  by  learned 
authorities  on  the  subject  of  embalming,  as  the  most  complete 
and  modern  text  book  on  the  subject  of  embalming  that  has  yet 
appeared  in  the  English  language,  it  would  be  false  for  me  to 
say  that  I  do  not  feel  complimented.  Distinguished  Anatomists 
and  Demonstrators,  Members  of  State  Boards  of  Health,  and 
prominent  scientists,  having  encouraged  me  by  the  same  kind  of 
endorsements,  even  beyond  my  most  sanguine  expectations,  I 
desire  at  this  time  to  thank  each  and  all  for  their  kind  words. 
Nothing  is  so  gratifying  to  an  author  as  to  see  his  works  imi- 
tated. It,  above  all,  is  the  most  striking  proof  of  the  success  of 
his  efforts.  In  the  five  hundred  and  more  pages  of  the  second 
edition,  the  text  has  been  augmented  so  as  to  include  all  of  the 
more  recent  investigations.  In  order  to  permit  this  increased 
amount  of  important  material  a  place  in  this  work,  it  was  found 
necessary  to  eliminate  all  that  part  in  the  first  edition  pertaining 
to  ancient  embalming.  The  Self-Pronouncing  Dictionary  of 
medical  and  scientific  terms  in  the  back  of  the  book,  was  care- 
fully compiled  by  selecting  only  those  technical  terms  in  com- 
mon use  by  the  profession.  The  half-tone  engravings  of  actual 
operations  on  the  cadaver  are  of  a  pre-eminent  character  and, 
with  the  full-page  half-tone  anatomical  engravings  in  colored 
plates,  "the  first  of  the  kind  ever  produced,"  the  reader  will  have 
an  anatomical  aid  superior  to  any  other  heretofore  introduced. 

CARL  LEWIS  BARNES. 


PREFACE  TO  THE  THIRD  EDITION. 

It  is  gratifying  to  the  writer  to  have  received  so  many  letters 
from  admiring  readers,  testifying  to  the  merits  of  the  second  edition 
of  "The  Art  and  Science  of  Embalming.', 

These  testimonials  have  come  from  responsible  sources,  and 
in  issuing  this,  the  third  edition,  I  have  made  no  changes  whatever 
in  the  text  of  the  work.  The  book  will  be  found  identically  the 
sane  as  the  second  edition,  which  was  exhausted  within  a  year  after 
its  publication,  thus  showing  its  popularity  as  a  text  book  for  the 
profession.  CARL  L.  BARNES. 


Note — Fourth,  fifth,  sixth  and  seventh  editions  same  as  third. 


PREFACE  TO  THE  EIGHTH  EDITION. 

In  this  edition  the  author  has  carefully  revised  the  text  from 
beginning  to  end.  Nearly  200  additional  questions  and  answers 
have  been  added  to  the  quiz  compend.  This  edition  also  contains  a 
new  process  of  embalming  and  new  methods  of  treatment,  for  many 
special  cases  are  explained  for  the  first  time. 

CARL  L.  BARNES. 
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CHAPTER  I. 


Death:     Its  Phenomena,  Modes,    Signs 

ana  Premonitions. 


Premonitions. 


The  masterful  painting  of  Hogarth,  "The  End  of  All 
Things/'  was  begun  by  the  great  artist  with  the  belief  that  it 
would  be  his  last.  He  labored  on  it  with  unusual  assiduity, 
fearing  he  would  die  before  it  was  finished.  When  at  last  the 
final  stroke  of  the  artist's  brush  had  been  applied,  he  gazed 
intently  for  a  time  on  his  mind's  creation,  then  rising  from  his 
seat  he  seized  his  palette,  broke  it  in  pieces  and  said,  "I  have 
finished." 

Soon  after  he  died.  Thus  his  presentiment  that  the  end 
would  soon  come  was  fulfilled.  "Requiem,"  that  beautiful  strain 
by  Mozart,  was  composed  under  the  conviction  that  it  would  be 
for  himself,  and  when  soon  after  it  had  been  finished  the  hour 
of  death  drew  nigh  and  life  was  flitting  fast,  he  asked  those 
around  him  for  the  score,  and  on  it  being  brought  to  his  bed- 
side, he  smiled;  and  musing  over  it  said:  "Did  I  not  tell  you 
truly  that  it  was  for  myself  I  composed  this  death  chant?" 

With  many  the  first  symptom  of  approaching  death  is  the 
strong  presentiment  that  they  are  about  to  die.  The  great  sur- 
geon, Dr.  John  Hunter,  who  was  also  one  of  the  greatest  em- 
balmers  of  his  day,  intimated  on  leaving  home  that  if  a  discus- 
sion which  awaited  him  at  the  hospital  took  an  angry  turn  it 
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would  cause  his  death.  A  colleague  gave  him  the  lie;  the  coarse 
word  verified  the  prophecy  and  he  expired  from  apoplexy  in  an 
adjoining  room  almost  immediately  afterward.  Often  we  feel 
within  ourselves  we  cannot  live,  the  nerves  communicate  the 
thoughts  to  the  brain  from  the  weakened  vital  centers  and  in 
many  instances  it  soon  becomes  a  reality.  The  premonitions 
of  death  were  fully  observed  by  Shakespeare.    Gossiping  Dame 

« 

Quickly  informs  us  Falstaff  fumbled  with  the  bed  clothes.  I 
have  observed  this  sign,  among  many  others,  in  those  who  are 
in  the  throes  of  death.  The  patient  picking  at  the  bed  clothes 
around  her,  tossing  them  from  the  wearied  and  weakened  frame, 
as  though  even  these  protecting  coverings  would  soon  no  longer 
be  required,  and  as  life's  candle  was  rapidly  burning  lower  she 
began  to  "pick  at  the  flowers,"  musing  and  murmuring  in  in- 
distinct tones ;  soon  the  voice  began  to  sound  husky,  the  Pomum 
Adami  moved  up  and  down  as  though  keeping  time  with  the 
pulse  waves  which  were  getting  weaker  and  weaker,  slowly 
carrying  the  soul  to  its  rest.  Many  persons,  especially  those 
who  have  been  ill  with  typhoid  fever,  have  no  wish  to  recover; 
this  is  often  one  of  the  premonitory  signs  of  approaching  death. 
They  lose  interest  in  the  things  which  most  concerned  them 
during  life  and  health,  although  with  many  in  the  last  moments 
of  death  their  minds  revert  back  to  the  scenes  of  their  childhood 
or  to  some  of  their  greatest  achievements.  Thus  the  great  Na- 
poleon fought  again  another  battle;  was  he  at  Austerlitz? 
was  he  in  Egypt?  or  was  it  his  Waterloo?  His  last  words, 
"Tete  d'armee,"  were  characteristic.  While  life's  ship  was 
sinking  he  was  again  with  his  army ;  possibly  he  could  hear  the 
martial  sounds  of  fife  and  drum,  the  roar  of  cannon,  the  thunder- 
ing volleys  of  musketry,  the  appeals  of  the  dying  and  the 
shouts  of  the  brave.  All  of  that  once  magnificent  army  was 
around  him  again;  they  swept  like  a  tornado  all  before  them; 
he  was  leading  them  onward  and  with  each  advancement,  they 
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pulsed  but  only  for  a  moment,  then  onward  again  with  that 

« 

awful  charge,  fifty  thousand  rifles  crash,  the  sound  is  almost 
deafening  and  when  the  smoke  clears  away  thousands  of  human 
beings  are  strewn  upon  the  ground,  never  to  rise  again.  The 
shouts  of  victory  pierce  the  air  and  as  the  echo  dies  in  the 
distance,  all  is  darkness  forever.  Amid  these  imaginations  the 
great  leader  took   his  leave. 

Ingersoll,  in  his  tribute  to  his  dead  brother,  Ebon  C,  said: 
"He  who  sleeps  here,  when  dying,  mistaking  the  approach  of 
death  for  the  return  of  health,  whispered  with  his  latest  breath, 
'I  am  better  now.'  "  The  grasp  of  death,  as  it  were,  relaxes  its 
tightening  grip  on  us  for  a  moment — one  feels  "the  fever  is 
going  now,"  or  "I  am  better  now,"  or  in  the  last  moments  when 
the  nerves  begin  to  lose  their  powers  of  perception  and  conduc- 
tion as  the  darkness  of  death  comes  over  one,  they  are  liable  to 
cry  out  in  their  last  words  like  Goethe,  who,  experiencing  the 
loss  of  power  in  his  optic  nerves,  said,  "Let  the  light  enter." 
Some,  after  the  darkness  of  death  begins  to  come  over  them,  arc 
suddenly  aroused  by  sudden  flashes  of  light..  Or  they  may 
inform  those  around  them  that  they  hear  "sweet  strains  of 
music."  These  "lightning  flashes"  are  familiar  to  every  experi- 
enced physician,  they  are  all  premonitory  symptoms  of  ap- 
proaching death.  Or  in  some  patients  during  these  flashes 
numerous  small  colored  specks  will  float  before  the  vision 
(muscae  vdlitantes).  These  are  often  a  slight  annoyance  to  the 
patient,  who  soon  sees  nothing  but  oblivion,  and  is  ushered 
forever  into  eternity.  The  words  ''death  agony"  oftentimes 
conveys  a  meaning  of  intense  repugnancy.  It  is  because  in  a 
certain  proportion  of  cases  dissolution  is  accompanied  by  visible 
spasms  and  distortions  of  the  countenance.  Yet  it  is  as  nearly 
certain  as  anything  can  be  that  these  distortions  of  the  facial 
muscles  are  not  only  painless,  but  take  place  unconsciously. 
This  may  be  said  to  be  true  in  almost  every  case  excepting 
those  who  die  from  the  influence  of  some  irritant  poison,  and 
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then  the  death  spasm  or  death  agony  is  certainly  experienced  by 
those  who  are  so  unfortunate  as  to  die  by  these  methods.  This 
distortion  of  the  face  and  countenance  may  be  likened  to  the 
sudden  flickerings  in  the  dying  flame  of  a  candle,  or  the  irreg- 
ular motions  in  the  wheel  of  an  engine,  the  steam  being 
gradually  withdrawn.  Oftentimes  a  comatose  or  semi-comatose 
condition  supervenes  before  death.  In  such  a  case  it  is  evident 
that  more  or  less  unconsciousness  and  no  knowledge  to  the 
sufferer  of  his  approaching  death  is  known  to  him.  People 
who  have  been  almost  drowned,  and  who  have  been  resuscitated, 
tell  almost  a  similar  story  of  the  conditions  through  which  they 
passed  previous  to  the  loss  of  consciousness.  After  a  few  mo- 
ments of  painful  struggling,  which  was  accompanied  by  the 
greatest  of  fear  and  anxiety,  during  which  it  seemed  as  though 
their  entire  life  was  spread  out  before  them,  there  was  suddenly 
a  few  flashes  of  light  before  the  eyes  and  then  a  state  of  tran- 
quility followed.  They  see  visions  of  green  fields.  It  is  re- 
markable that  nearly  every  person  who  has  passed  through  this 
condition,  of  death  by  drowning,  refers  to  seeing  green  fields. 
In  some  cases  they  hear  sweet  strains  of  music,  and  are  so  far 
from  being  miserable  that  they  experience  a  degree  of  ease  and 
comfort  of  mind  and  body  which  is  delightful.  Attempts  to 
resuscitate  those  who  are  apparently  drowned,  or  who  arc  in  the 
third  stages  of  narcotism,  will  prove  difficult  at  times  on  account 
of  the  resuscitated  person  protesting  energetically  against  being 
brought  back  to  his  senses  or — to  life.  After  they  have  been 
fully  restored  they  tell  us  that  the  restoration  was  accompanied 
by  physical  pain  and  acute  mental  misery.  I  have  resuscitated 
many  persons  who  were  under  the  toxic  influence  of  morphia, 
and  in  nearly  every  instance  after  restoring  my  patient  they 
said  that  they  passed  through  more  misery  in  the  few  minutes 
or  hours  preceding  their  restoration  than  they  had  experienced 
in  their  entire  life.     Death  as  a  rule  is  by  no  means  a  painless 
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physical  suffering.  The  famous  Dr.  Cullen  on  his  death  bed 
faintly  intimated  to  a  friend,  "I  wish  I  had  the  power  of  writing, 
for  then  I  would  describe  to  you  how  pleasant  a  thing  it  is  to 
die."  Sir  Walter  Scott  in  his  last  moments  exclaimed,  "I  feel 
as  if  I  were  to  be  myself  again."  Divine  nature,  I  believe, 
intended  that  we  should  go  out  of  the  world  as  unconsciously 
as   we   came   into  it. 

Signs  of  Impending  Death. 

• 

The  signs  of  impending  death  are  many  and  various.  In  no 
two  instances  can  they  be  said  to  be  alike ;  yet  several  of  these 
signs  are  common  to  every  case.  They,  of  course,  have  not 
the  positiveness  of  the  signs  of  real  death,  but  are  sufficient  to 
guide  us  in  forming  an  opinion  as  to  the  approach  of  death  in 
the  afflicted.  From  a  large  number  of  statistics  it  is  well  settled 
that  the  least  mortality  is  during  the  hours  from  eleven  o'clock 
A.  M.  to  two  o'clock  P.  M.,  and  the  greatest  mortality  is  in  the 
early  morning  hours  from  three  to  six.  These  signs  of  impend- 
ing death  have  been  recorded  by  many  writers,  scientific  and 
otherwise.  Shakespeare,  in  the  account  of  the  death  of  Fal- 
staff,  referred  to  his  nose:  "His  nose  was  as  sharp  as  a  pen." 
The  coldness  of  the  feet  gradually  extending  upward,  the  picking 
at  the  bed  clothes  (carphologia),  and  the  playing  with  flowers, 
this  latter  sign  showing  the  weak  and  puerile  state  into  which 
the  once  acute  mind  had  fallen.  In  those  about  to  die  speech 
grows  thick  and  labored ;  the  hands  feel  cold  and  clammy,  and  if 
they  are  raised  they  fall  instantly.  Listening  one  hears  the 
difficult  respiration  caused  by  insufficient  aeration  of  the  blood. 
The  heart  loses  its  power  to  propel  the  blood  into  the  extremi- 
ties, thus  the  body  begins  to  get  cold  at  these  parts  first  and 
gradually  extends  toward  the  viscera,  these  structures  retaining 
the  heat  longest  after  real  death  has  occurred.  The 
voice  grows  weak  and  speech  is  difficult,  husky  or  piping.  The 
eyes  begin  to  assume  a  fixed  position  and  have  a  staring  look  as 
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if  they  were  not  focused  on  anything  definitely.  The  lachrymal 
gland  refuses  to  secrete  and  the  eye  begins  to  lose  its  luster. 
Functions  are  imperfectly  and  involuntarily  performed,  memory 
fails,  imaginations  cease,  the  muscles  get  stiff  and  rigid  (muscle 
spasm  preceding  death),  small  noises  irritate,  digestion  is  dis- 
turbed and  interrupted,  capillary  circulation  is  clogged,  loss  of 
consciousness  supervenes,  the  brain  loses  control  of  the  great 
sympathetic,  respiration  ceases,  and  the  heart,  the  central  organ 
of  circulation,  comes  to  a  full  stop,  and  this  stop  means  the  end. 

Premature  Burial. 

Premature  burial  is  such  an  exaggerated  theory  that  I  feel 
as  though  it  deserves  only  a  passing  notice  in  this  book.  Pos- 
sibly in  former  times,  or  previous  to  the  year  1616,  when  William 
Harvey  first  discovered  the  circulation  of  the  blood,  premature 
burial  might  have  actually  occurred,  and  doubtless  did  occur, 
but  in  this  enlightened  age,  with  all  our  knowledge  of  the  circu- 
lation and  respiration,  our  complete  mastery  of  the  phenomena 
of  death  makes  such  a  thing  as  premature  burial  absolutely  im- 
possible, in  the  hands  of  even  a  casual  observer.  Newspaper 
writers  delight  in  the  marvelous,  and  without  any  regard  what- 
ever to  the  scientific  phase  of  the  subject,  frequent  mentioning 
of  cases  of  premature  burial  are  to  be  found  almost  daily  in  the 
press  of  the  country.  I  have  carefully  investigated  some  of 
these  newspaper  stories  only  to  find  that  they  either  originated 
in  the  fertile  brain  of  some  reporter  or  were  merely  published  to 
consume  space.  Previous  to  the  time  of  the  discovery  of  the 
circulation  of  the  blood  several  authentic  cases  of  premature 
burials  are  on  record.  I  will  mention  only  a  few  of  them. 
Vesalius,  the  eminent  anatomist,  was  about  to  give  a  demonstra- 
tion before  his  class.  On  opening  the  thorax  and  reflecting  the 
sternum  or  breast  bone,  the  exposed  heart  was  seen  still  heating. 
Dr.  Philip  Small,  a  physician,  was  .summoned  to  perform  a  Cesa- 
rean sprtinn.      The  woman    was  nine   months   nrmmant    and    wns 
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about  to  be  confined.  During  the  stages  of  labor  the  woman 
suddenly  lost  consciousness,  the  heart  ceased  to  beat,  and  a  glass 
held  over  her  face  showed  no  signs  of  respiration.  After  mak- 
ing a  few  preliminary  tests  he  plunged  his  knife  into  the  body 
and  was  cutting  down  on  the  uterus  when  the  woman  awoke 
from  her  swoon.  In  the  little  village  of  lower  Charente,  France, 
a  rural  guard,  having  no  family,  died.  Hardly  had  his  body 
grown  cold  when  it  was  taken  out  of  bed  and  laid  on  a  straw 
ticking  covered  with  a  coarse  cloth.  An  old  woman  was 
charged  with  the  watch  over  the  death  bed.  At  the  feet  of  the 
body  was  placed  a  branch  of  boxwood  put  into  a  receptacle  filled 
with  holy  water.  A  lighted  taper  was  near  at  hand.  Toward 
midnight  the  weary  old  watcher  fell  asleep.  A  few  hours  later 
she  awoke  surrounded  by  flames  from  the  fire  that  had  caught 
her  clothes.  She  hurried  out  crying  for  help  and  the  neighbors 
running  together  at  her  screams  saw  issuing  from  the  hut  a 
naked  spectre  limping  and  hobbling  on  legs  covered  with  burns. 
While  the  old  woman  slept  the  lighted  taper  had  fallen  over  and 
ignited  the  bedclothes.  The  fire  thus  kindled  had  aroused  the 
supposed  dead  and  the  old  watcher  from  their  sleep.  It  is  inter- 
esting to  learn  that  they  both,  under  proper  care,  grew  sound  and 
well.  The  Abbe  Prevost  being  struck  down  by  apoplexy  was 
regarded  as  dead.  A  physician  was  about  to  hold  an  autopsy, 
but  when  he  cut  through  the  scalp  with  a  knife  the  Prevost 
awoke  and  regained  consciousness,  only  to  die  immediately 
afterwards.  I  never  believe  in  touching  the  body  with  the  knife 
until  one  has  brought  into  play  all  of  the  various  tests  or  has 
observed  all  of  the  phenomena  attending  real  death. 

Modes  of  Death. 

The  expert  when  summoned  to  inspect  a  body  supposed  to 
be  dead,  or  found  under  suspicious  circumstances,  has  no  easy 
task  before  him.       He  should    first    determine    the  fact  of    death 
second,  the  known  or  unknown   cause  of  the   death ;     third,    the 
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time  which  has  elapsed  since  the  death,  and,  fourth,  the  actual 
mode  of  the  death.  Life  according  to  some  writers  is  situated  in 
one  of  three  great  centers — the  heart,  the  brain  or  the  lungs.  I 
cannot  agree  with  the  weight  of  authority  on  this  point.  I 
rather  incline  to  the  belief  that  life  is  situated  in  each  individual 
cell.  Every  molecule  of  protoplasm  has  its  being,  its  life.  This 
conglomeration  of  cells  is  connected  together  into  one  mass  bv 
the  great  sympathetic,  the  motor  and  sensory  nerves.  The  higher 
nature  touches  them  all  and  life  is  the  result.  The  actual  de- 
parture of  life  from  the  body  may  be  said  to  occur  under  one  of 
three  forms:  Death  by  failure  of  the  heart's  action  (syncope), 
by  failure  of  the  respiratory  organs,  the  lungs  (apnoea)  ,  or 
failure  of  the  functions  of  the  brain  (coma).  It  is  only  reason- 
able to  state  that  the  failure  of  any  one  of  these  great  life  centers 
will  immediately  cause  a  cessation  of  vital  functions  in  the  other. 

Death  by  Syncope. — The  heart's  action  may  be  arrested 
either  by  a  deficient  nerve  supply,  a  deficient  supply  of  blood 
(anemia),  or  by  a  defective  quality  of  the  blood,  or  through  the 
loss  of  heart  power,  such  as  would  be  caused  by  sudden  shocks 
and  blows  upon  the  epigastrium,  or  through  a  flabby  or  degen- 
erated condition  of  the  muscular  structure  of  the  organ  itself. 
Life  may  be  terminated  by  sudden  hemorrhage  or,  as  is  the  case 
in  chloroform  narcosis,  the  left  side  of  the  heart  will  empty 
itself,  as  will  also  the  arteries,  and  the  blood  will  congest  in  the 
veins  of  the  body.  Thus  the  patient  actually  dies  by  anemia 
or  bleeds  to  death  as  it  were  in  his  own  vessels. 

Death  by  Coma. — The  brain  centers  are  usually  those  first 
incapacitated.  The  power  of  the  brain  may  become  suspended 
either  through  the  result  of  injury  or  disease,  producing  uncon- 
sciousness. Following  the  suspended  functions  of  the  brain  the 
respiratory  apparatus  is  weakened  as  is  evidenced  by  the  slow 
stertorous  and  irregular  breathing,  which  finally  just  preceding 
the  death  becomes  rapid,  feeble  and  irregular.     As  soon  as  the 
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ceases  altogether.  The  heart  thus  deprived  of  its  normal  stimu- 
lant, arterial  blood,  soon  ceases  its  beating  and  death  is  the  result. 
In  apoplexy  we  have  an  example  of  a  natural  death  by  como. 
The  blood  escaping  from  the  ruptured  vessels  compresses  the 
brain  and  unconsciousness  supervenes.  Injury  to  the  skull,  such 
as  fractures  involving  the  inner  table,  would  be  an  example  of 
an  unnatural  death  by  como,  while  in  a  case  of  narcotic  poison- 
ing such  as  caused  by  morphia  we  have  the  brain  centers 
destroyed  by  the  action  of  the  drug  on  the  nervous  system 
without  any  compression  from  a  mechanical  standpoint. 

Death  by  Apnoea-Asphyxia. — Asphyxia  is  that  condition 
found  in  all  those  cases  strangled,  smothered  or  drowned,  or 
who  die  from  the  influence  of  poisonous  gases,  such  as  methane 
gas  in  coal  mines,  charcoal  gas,  carbon-monoxide,  etc.  Breath- 
ing is  either  arrested  by  paralysis  of  the  respiratory  muscles  or 
by  mechanical  pressure  on  the  throat  and  thorax.  In  all  these 
modes  of  death  the  respiratory  functions  cease  first.  The  heart 
continues  to  beat,  thus  congesting  the  large  veins  of  the  head, 
neck  and  lungs.  Thus  in  many  of  these  cases  if  we  get  to 
them  soon  enough  life  may  be  restored  by  artificial  respira- 
tion and  relieving  the  congestion.  In  asphyxia  from  hanging 
the  warmth  of  the  body  is  usually  preserved  longer  than 
under  common  circumstances  (twelve  to  fifteen  hours),  before 
this  time  rigidity  is  seldom  complete.  The  blood  of  the  asphyx- 
iated subject  resists  slow  combustion  and  putrefaction,  and 
many  cases  of  asphyxia  will  preserve  several  days  without 
showing  the  least  sign  of  decomposition.  In  the  case  of  the 
Smith  family  at  North  Indianapolis,  Ind.,  three  were  asphyxiated 
in  a  room  by  mean*?  of  natural  gas.  Suspicion  pointed  to  murder 
and  an  investigation  was  held.  The  bodies  were  opened  and 
the  stomach  and  contents  subjected  to  a  chemical  examination 
for  poisons.  This  examination,  however,  proved  negative,  but 
an  examination  of  the  bodies  made  two  weeks  afterwards 
showed  them  to  be  in  an  excellent  state  of  preservation.     The 
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bodies  were  not  embalmed.     No  means  whatever  were  applied 
to  prevent  these  bodies  from  undergoing  a  rapid  dissolution. 

In  asphyxiation  due  to  coal  gas  the  blood  remains  a  bright 
scarlet. 

Signs  of  Actual  Death. 

The  cessation  of  life  is  always  followed  by  certain  changes 
in  the  body  denoting  the  return  of  its  elements  to  those  of  the 
outer  world.  The  changes  which  tend  to  occur  in  all  individuals 
after  death,  for  the  most  part  are  regular  in  appearance,  one 
following  upon  another  until  the  body  has  been  entirely  reduced 
to  the  dust  from  which  it  came.  These  changes  which  occur  in 
the  dead  body  have  been  termed  "signs  of  death." 

The  conditions  most  readilv  mistaken  for  actual  death  are 
syncope,  apoplexy,  catalepsy  and  asphyxia.  Many  learned  ar- 
ticles have  been  written  on  the  subject  of  a  positive  sign  of 
death,  but  they  have  all  been  proven  negative  when  it  came  to 
giving  a  positive  sign  which  would  be  sufficient  to  distinguish 
between  cases  of  suspended  animation  and  actual  death.  In 
the  past  year  ^1897)  the  scientist  has  undertaken  a  new  method 
of  ascertaining  the  existence  of  real  or  apparent  death  by  the 
use  of  the  Roentgen  (X)  rays.  The  temperature  sign,  and 
decrease  of  ocular  tension  have  also  received  support  and  con- 
sideration from  the  verv  highest  medical  investigators.  The 
injection  of  a  solution  oi  ammonia  beneath  the  subcutaneous 
layer  oi  the  skin  as  a  means  of  certifying  real  or  apparent  death 
has  also  received  favorable  comment  hv  many  of  the  medical 
profession.  With  all  of  these  methods  in  addition  to  those 
formerly  employed  by  the  profesMon.  it  will  be  seen  that  we  are 
rapidly  approaching  the  time  when  we  will  be  able  to  prove  the 
existence  of  real  or  apparent  death  in  .1  few  moments.  Informa- 
tion of  a  great  deal  oi  value  may  be  obtained  b\  a  merely  super- 
ficial examination  oi  the  body.  The  taeial  expression  (facia 
1i\*r»nrratr»<^  :m«l  tin*  eonmlete  res<ation  ot  :i!l  eensori.i!  .ind  impl. 
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lectual  faculties,  together  with  the  complete  absence  of  muscular 
motion,  will  at  times  cause  a  hasty  decision,  as  will  also  the 
presence  of  wounds  which  have  severed  large  vessels,  or  injuries 
to  the  skull  which  have  resulted  in  fractures  of  a  compound 
variety.  The  general  paleness  or  pallor  of  the  whole  body, 
except  in  those  of  florid  complexions,  will  also  present  itself  for 
immediate  consideration. 

The  undertaker  when  he  is  called  upon  to  care  for  a  body, 
should  he  find  the  relatives  in  doubt  as  to  whether  the  person 
was  really  dead,  should  proceed  to  help  them  to  reach  a  correct 
opinion  by  applying  one  or  all  of  the  various  tests  which  have 
thus  far  been  advanced  as  favorable  signs  of  death.  He  need 
not  follow  any  particular  order,  but  in  most  cases  the  investiga- 
tor begins  his  examination  by  applying  the  test  which  in  his 
mind  is  the  best,  and  after  reading  authorities  on  this  subject 
the  reader  should  use  his  own  judgment  and  proceed  with  the 
investigation. 

After  making  the  usual  objective  examination  of  the  body,- 
he  should  begin  the  search  for  more  positive  information. 

m 

Absence  of  Circulation. — This  is  one  of  the  most  positive 
signs  of  death,  and  when  actually  demonstrated,  further  investi- 
gation is  unnecessary.  The  mere  fact  that  the  pulse  is  absent 
is  no  criterion  that  the  heart  is  inactive.  Careful  examination 
over  the  pericardial  region  will  give  us  information  as  to 
whether  there  are  any  heart  sounds ;  if  these  be  absent  and 
there  is  no  perceptible  pulse,  it  is  a  very  good  sign  that  the 
death  is  real;  yet  we  cannot  accept  this  as  a  positive  sign,  for 
from  the  reports  of  Col.  Townsend,  Col.  Medley,  and  others, 
who  claim  to  have  witnessed  the  burial  of  certain  Hindoo  fakirs 
that  were  afterwards  taken  up  and  resuscitated  (although  com- 
plete and  accurate  information  on  the  subject  is  wanting),  we 
cannot  say  that  cessation  of  the  circulation  is  a  positive  sign  of 
death.  The  fakirs  that  the  above  named  gentlemen  had  the 
pleasure  of  seeing,  entered  into  a  state  resembling  hibernation, 
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during  which  condition  it  is  reported  that  neither  respiration, 
pulse  beat  or  heart  sounds  could  be  detected.  It  has  been  sug- 
gested by  good  authority  that  a  needle  passed  into  the  third  or 
fourth  costal  space,  near  the  sternum  (breast  bone),  will  cause 
heart  movements  if  life  be  present,  which  can  be  seen  by  the 
movement  of  the  needle.  The  introduction  of  a  fine  needle, 
which  is  thoroughly  aseptic,  into  the  fibers  of  the  heart  would  not 
cause  much  trouble,  but  should  never  be  attempted  only  as  a 
last  resort  and  then  only  in  the  hands  of  an  expert.  If  a  needle 
is  introduced  into  the  tissues  of  a  dead  bodv  and  after  a  few 
minutes  withdrawn,  it  will  show  no  marks  of  corrosion  or  rust, 
but  should  the  body  be  alive  the  needle,  a  short  time  after  re- 
moval, will  show  signs  of  rust ;  as  it  comes  in  contact  with  the 
blood  caused  by  the  rupture  of  the  capillary  circulation,  while 
in  the  dead  body  no  circulation  exists.  This,  however,  is  not 
positive  as  the  needle  might  penetrate  a  vein  which  contains 
blood  in  the  dead  body  and  then  after  a  short  time  the  needle 
will  rust  just  the  same  as  if.it  had  been  introducd  into  a  live 
person. 

One  of  the  best  tests  to  be  applied  in  order  to  discover 
the  existence  or  absence  of  circulation  is  to  cause  pressure  to 
be  made  over  the  superficial  veins  of  the  fore-arm  or  the  ankle. 
If  circulation  exists  the  veins  on  the  distal  side  of  the  ligature, 
or  other  means  of  making  the  pressure,  will  fill  up  gradually 
and  will  become  quite  prominent,  but  if  no  circulation  exists, 
no  perceptible  change  will  occur.  In  applying  this  test  the  liga- 
ture should  only  be  applied  tight  enough  to  shut  off  the  venous 
circulation  and  should  not  be  of  sufficient  strength  to  cut  off 
the  circulation  through  the  radial  or  ulnar  arteries  if  the  arm 
be  used,  or  the  tibials  if  the  ankle  is  the  location  of  the  investiga- 
tion. This  test  should  be  applied  with  care  and  cannot  be  used 
with  any  degree  of  certainty  only  after  the  lapse  ox  several 
hours.  The  blood  after  death  tends  to  leave  the  arteries  and 
esrane  into  the  veins;  this  usuallv  begins  at  the  time  dissolution 
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occurs  and  the  arterial  system  may  empty  itself  in  less  than 
thirty  minutes  after  death,  even  Jbefore  death  in  chloroform 
narcosis,  and  it  may  be  hours  or  even  days  before  the  process 
is  complete.  In  the  majority  of  cases  the  blood  has  passed  from 
the  arteries  into  the  veins  in  about  five  and  a  half  hours  after 
death.  Thus  if  a  ligature  was  applitd  two  hours  after  supposed 
death  the  veins  might  fill  up  on  the  distal  side  of  the  ligature 
and  might  lead  one  to  suppose  that  circulation  still  existed, 
while  it  would  only  be  the  escape  of  the  blood  from  the  arteries 
into  the  veins.  I  rather  believe,  although  it  has  never  to  my 
knowledge  been  suggested  or  applied,  that  this  test  should  be 
made  by  tying  the  ligature  tight  enough  to  prevent  circulation 
either  through  the  arteries  or -veins,  and  instead  of  observing 
the  distal  portion  of  the  hand  or  arm  the  part  just  above  the 
ligature  and  towards  the  heart  should  be  the  field  of  investiga- 
tion. If  circulation  exists  at  all  it  will  manifest  itself  by  caus- 
ing a  distention  of  the  blood  vessels,  redness  and  swelling  on 
the  side  of  the  ligature  next  the  heart,  and  if  it  does  not  exist 
and  the  subject  is  really  dead,  then  no  perceptible  change  will 
occur,  only  another  good  sign  of  death  corroborative  of  the  first, 
which  will  be  seen  in  the  loss  of  elasticity  in  the  skin  and  the 
marks  made  by  the  ligature  will  remain  many  hours  after  it  has 
been  removed.  This  can  never  occur  in  any  live  person,  even  in 
cases  of  General  Anarsaca  (Dfopsy),  the  capillary  circulation 
will  be  sufficient  to  cause  a  change  denoting  the  existence  of 
circulation. 

Cessation  of  the  Respiration. — This  has  been  urged  by  some 
as  a  positive  sign  of  death.  The  respiratory  function  may  be 
reduced  to  so  low  an  ebb  by  the  action  of  narcotic  poisons  that 
it  is  next  to  impossible  to  detect  its  presence.  Some  of  the 
tests  applied  are  the  following:  Holding  a  feather  to  the  nos- 
trils and  observing  whether  it  moves  or  is  disturbed  by  the  cur- 
rent of  air  that  might  be  escaping  from  the  lungs;  placing  a 
mirror  over  the  mouth  and  nose  and  noticing  whether  there 
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appears  any  moisture  from  the  action  of  expired  air,  is  also 
employed  to  detect  the  presence  or  absence  of  breathing.  The 
direct  examination  by  aid  of  the  stethoscope  should  complete 
the  examination.  All  other  methods  that  have  been  advanced 
are  less  important  than  the  above  and  are  useless  if  we  use  the 
tests  just  given. 

Physical  and  Chemical  Changes. — After  death  the  blood 
begins  to  leave  the  arteries  and  enter  the  veins,  these  becoming 
filled  to  distention,  and  the  consequent  early  appearance  of 
decomposition  in  the  blood  causes  the  blood  to  gravitate  through 
the  walls  of  the  blood  vessels  and  penetrate  to  the  dependent 
parts  of  the  body ;  this  gives  rise  to  a  peculiar  dark  venous  dis- 
coloration, which  is  known  as  "post  mortem  discoloration"  and 
is  a  very  good  sign  of  death.  But  since  these  dark  venous  con- 
gested spots  have  appeared  on  the  dependent  parts  of  those 
who  have  suffered  from  some  long  continued  illness,  and  are 
practically  identical  with  the  hypostasis  caused  by  venous  con- 
gestion and  post  mortem  staining,  it  cannot  be  accepted  as  a 
positive  sign  of  death.  While  post  mortem  discoloration  is 
making  its  appearance  in  the  body,  certain  other  and  no  less 
important  signs  of  death  are  making  their  appearance  on  the 
ventral  ami  uppermost  surfaces  of  the  body.  This  is  particu- 
larly noticeable  along  the  course  «^f  the  large  veins,  such  as  the 
femoral,  basilic,  or  jugulars,  and  in  some  cases  the  frontal  over 
the  forehead.  The  blood,  which  has  become  rluid  through  the 
process  oi  decomposition,  percolates  through  the  vessel  walls, 
while  the  gaseous  elements  ot  that  medium  escapes  towards  the 
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as  one  of  the  nomerocs  sigss  certifying  death.  Tfcese  bitter 
stainings  may  also  appear  =£  certain  dibcased  cooditictss  dariag 
life,  and,  like  the  other  signs  above  given,  casnee  be  accepted 

as  positive. 

Changes  in  the  Skin. — As  socn  as  the  vital  fcnctiaa  of  Efc 
has  ceased,  the  surface  of  the  entire  body  becomes  pale  aad  of 
an  ashen  hue.  This  is  dee  partly  to  the  settling  of  the  Mood  ia 
the  deeper  parts,  and  also  by  the  putrefactive  changes  occurring 
in  the  cellular  parts  of  the  skin.  When  the  skin  of  a  dead 
person  is  caught  up  between  the  fingers  and  pinched,  it  does 
not  readily  regain  its  original  position,  while  in  the  living  state 
it  easily  approximates  itself  to  the  surrounding  muscles.  The 
features  of  a  dead  person  generally  have  a  shrunken  appearance : 
the  nose  seems  to  be  pinched,  and  the  lips  are  inelastic  and  cold 
to  the  touch.  If  froth  or  mucous  bubbles  gather  about  the 
nasal  openings  or  at  the  mouth,  caused  bv  the  purging  of  the 
body,  it  is  a  sign  that  the  respirations  are  absent,  but  since  this 
froth  makes  its  appearance  in  cases  of  epilepsy,  it  could  not 
alone  form  a  very  favorable  sign  of  death.  When  heat  is 
applied  to  the  body  by  laying  a  hot  iron  or  other  hot  material 
on  the  skin,  it  is  not  followed  by  those  changes  of  repair  which 
take  place  immediately  after  a  burn  of  the  living  skin.  The 
skin  of  a  dead  body  loses  its  transparency,  and  if  the  fingers 
of  the  hands  are  approximated  or  brought  together  they  will 
not  transmit  the  rays  of  light. 

If  a  solution  of  ammonia  be  injected  beneath  the  skin 
hypodermically  it  will  cause  a  rose  or  violet  red  spot  to  appear 
if  the  body  be  living,  and  if  dead  the  spot  will  be  a  dirty  yellow, 
and  in  some  cases  will  not  appear  at  all.  If  life  exists,  such 
injection  always  causes  a  violet  spot  to  appear  at  the  place  of 
injection. 

Suggillation,  or  livid  violet  colored  spots,  will  appear  in 
the  skin  sometimes  within  fifteen  minutes  after  real  /leath,  and 
again  it  may  be  several  days  before  they  occur.     These  spots  are 
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the  same  as  those  described  as  post  mortem  staining  and  dis- 
coloration, and  are  termed  by  some  as  "death  spots."  These 
spots  often  bear  a  close  resemblance  to  bruises  or  ecchymoses, 
the  results  of  violence  inflicted  before  death.  They  are  impor- 
tant in  a  medico-legal  sense,  as  it  is  oftentimes  necessary  to 
prove  the  real  nature  of  the  discoloration  before  a  jury.  If  the 
body  has  only  been  dead  a  few  hours  when  found,  then  an 
incision  into  the  discolored  spot  will  cause  the  blood  to  flow 
if  it  has  been  caused  by  a  blow  or  fall  before  death,  while  if  it 
be  mere  post  mortem  changes  no  blood  will  flow  from  the 
incision.  But  should  the  man  have  been  dead  several  hours 
before  he  is  discovered  and  the  skin  has  had  time  to  retract, 
then  an  incision  into  the  supposed  or  suspicious  discoloration 
will  not  cause  blood  to  flow  even  if  it  was  inflicted  before  death. 
This  is  orr  account  of  the  fibrin  in  the  blood  causing  it  to 
coagulate  and  pass  from  a  fluid  to  a  jelly-like  consistency.  Espe- 
cially is  this  true  in  wounds  of  the  scalp  and  the  area  over  the 
skull.  If  the  wound  has  been  caused  before  death  it  will  be 
raised  above  the  surrounding  tissues  or  parts,  while  if  it  be 
merely  a  post  mortem  change  no  elevation  of  the  skin  occurs. 
In  cases  of  great  doubt,  or  where  the  importance  of  the  case 
demands  it,  the  suspicious  discolored  spot  should  be  removed, 
hardened  in  alcohol  and  subjected  to  a  microscopical  examina- 
tion. If  the  microscope  shows  a  rupture  of  the  capillaries  and 
congestion  of  blood  in  both  arteries  and  veins,  then  it  is  positive 
that  the   discoloration   was  caused  by  a  blow  during  life.     An 
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of  about  three  and  one-half  to  ten  hours  this  muscular  contrac- 
tility ceases  and  is  in  most  cases  negative  to  the  applications  of 
the  electrical  current.  But  since  these  muscular  contractions 
have  been  observed  to  take  place  in  bodies  several  hours  after 
death  and  even  without  the  use -of  electrical  or  mechanical 
stimulation,  this  sign  is  not  to  be  relied  upon,  for  in  cases  of 
Asiatic  cholera  these  contractions  have  been  observed  to  appear 
almost  spontaneously  in  the  muscles  of  the  lower  jaw  and  the 
flexor  muscles  of  the  extremities.    Cases  are  recorded  by  Bar- 
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The  Gibbons  Method  of  Resuscitation  In  cases  of  Suspended  A 
from  Electric  Shocks,  Blown  upon  the  Epigastrium,  Drowning,  etc. 

Explanation  or  Cut.-B j  means  of  a  small  bellow*  especially  c< 
Is  forced  Into  the  lungs by  a  tube  Introduced  Into  the  mouth  or  nostrils;  the'second 
movement  of  the  bellows  exhausts  the  air  from  the  lungs,  while  a  third  movement 
forces  It  Id  again,  etc.,  thus  the  natural  or  normal  respiratory  function  Is  produced. 

The  above  method  has  been  adopted  by  the  Royal  Life  Saving:  Association  of 
Canada. 
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low  and  Pepper  where  in  the  case  of  a  body  dead  of  Asiatic 
cholera  it  was  seen  to  draw  up  or  contract  the  muscles  of  one 
side,  and  in  one  instance  a  case  is  reported  where  the  body 
completely  turned  on  its  side,  although  it  was  proven  to  be  a 
case  of  real  death,  and  the  muscles  were  contracting  only 
through  the  changes,  chemical  and  otherwise,  occurring  in  the 
muscles. 

Rigor  Mortis,  Post  Mortem  Rigidity,  Cadaveric  Rigidity. — 
By  the  above  term  is  meant  that  phenomena  which  takes  placj 
after  death,  commonly  known  as  stiffening  of  the  body. 

Cause. — As  soon  as  a  body  dies  certain  changes  begin  to 
manifest  themselves  in  the  tissue  entering  into  its  composition. 
The  blood  leaves  the  arteries  and  escapes  into  the  capillaries 
and  veins,  thus  congesting  those  vessels.  The  blood  then,  is 
the  first  of  the  fluids  to  undergo  a  change  caused  by  death ;  the 
haemoglobin  escapes  from  the  red  blood  corpuscles,  becomes  dis- 
solved in  the  liquor  sanguinis  and  escapes  into  the  surrounding 
tissue.  The  cause  of  this  escape  of  haemoglobin  is  due  partly 
to  oxidation,  and,  second,  to  the  putrefactive  changes  in  the 
blood  itself,  the  haemoglobin  escaping  from  the  corpuscles  during 
this  change.  The  corpuscles  first  lose  their  circular  disc  shape 
arrangement  and  become  stellular  in  appearance,  soon  after 
becoming,  granular,  and  finally  being  dissolved  entirely.  Before 
this  change  in  the  blood  is  completed,  a  chemical  change  is  * 
taking  place  in  the  myosin  of  muscle  and  the  protoplasm  of  the 
tissues.  The  cause  of  this  change  in  the  muscle  plasma  is  not 
very  well  understood,  on  account  of  the  chemical  changes  that 
occur  so  early  after  death.  Just  as  soon  as  the  myosin 
of  the  muscles  and  the  protoplasm  of  the  cells  become  granular 
or  coagulate,  the  muscular  tissues  wherein  it  first  begins,  takes 
on  a  peculiar  rigidity  or  stiffening,  which  soon  spreads  to  the 
muscles  of  the   whole  bodv,  the  nervous   svstem   being   last   of 
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causing  the  flexor  muscles  of  the  upper  extremities  to  contract, 
and,  also  the  extensor  muscles  of  the  lower  extremity,  causing 
the  condition  known  as  "rigor  mortis/*  As  soon  as  this  nervous 
action  and  coagulation  takes  place  chemical  changes  make  their 
appearance,  a  free  acid  is  developed,  which  upon  analysis  proves 
to  be  sarcolatic  acid,  at  the  same  time  a  large  amount  of  carbonic 
acid  gas  is  liberated  from  the  tissues. 

During  the  existence  of  rigor  mortis  in  the  dead  body,  the 
chemical  re-action  of  the  muscle  juice  is  acid,  i.  e.,  reddens  lit- 
mus paper;  but  as  soon  as  it  passes  off  it  is  alkaline — turns  litmus 
paper  blue.  Thus  if  a  body  was  found  and  it  was  a  matter  of 
doubt  as  to  whether  the  rigor  mortis  had  appeared  or  passed 
off,  the  chemical  analysis  would  settle  the  question. 

Variation  in  Time  of  Appearance,  Duration,  Etc. — It  is  im- 
possible to  state  the  time  of  appearance  of  rigor  mortis  in  any 
given  case.  It  may  come  on  a  few  moments  after  death  or  be 
delayed  for  twenty  hours,  or  even  longer.  This  variation  is 
largely  due  to  the  condition  of  the  muscular  system  at  the  time, 
and  also  the  physical  condition  of  the  subject.  To  illustrate 
this  point,  I  will  refer  to  the  experiments  of  Brown  Sequard, 
whose  observations  developed  the  following  facts:  First,  that 
people  who  die  in  perfect  health,  such  as  die  suddenly  from  ac- 
cident or  in  decapitated  criminals,  the  rigor  mortis  does  not 
make  its  appearance  for  several  hours — ten  to  twelve — and  the 
rigidity  does  not  pass  off  for  several  days ;  in  some  cases  a  week, 
even  in  warm  weather.  To  further  illustrate  the  effect  of  the 
muscular  system  on  the  rigor  mortis,  Sequard  poisoned  three 
dogs  with  strichnia.  To  the  first  clog  he  grave  three  grains ;  this 
dog  died  almost  immediately.  To  the  second  dog  he  gave  one- 
half  grain;  this  dog  died  in  twelve  minutes.  To  the  third 
dog  he  gave  one-fourth  of  a  grain ;  this  dog  died  in  twenty- 
one  minutes,  the  muscular  system  suffering  intensely  during  that 
time.  Rigor  mortis  did  not  make  its  appearance  in  the  first  dog 
until  eight  hours  after  its  death,  and  it  did  not  pass  off  until  the 
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twentieth  day  afterwards.  In  the  second  dog  the  rigidity  came 
on  earlier,  commencing  two  and  one-half  hours  afterward,  and 
disappeared  on  the  sitxh  day ;  while  in  the  case  of  the  third  dog, 
whose  muscular  system  had  been  extremely  exhausted,  the 
rigidity  came  on  in  thirty  minutes  and  passed  off  in  less  than 
twenty-four  hours. 

In  a  case  of  strichnia  poisoning  that  came  under  my  own 
observation,  that  of  a  young  lady  who  died  two  hours  after 
taking  the  drug,  the  muscular  system  having  been  completely 
exhausted,  the  rigor  mortis  appeared  in  less  than  an  hour  and 
passed  off  in  twelve  hours.  The  blood  was  dark  and  thin. 
On  account  of  the  introduction  of  preservative  fluids  putrefac- 
tion was  suspended  for  several  weeks. 

In  people  who  are  in  perfect  health  at  the  time  of  death, 
the  rigor  mortis  does  not  make  its  appearance  for  several  hours 
and  does  not  pass  off  for  several  days.  Thus  it  will  be  seen 
that  the  more  the  individual  approaches  health  at  the  time  of 
death  the  more  firm  will  be  the  rigidity  of  the  body.  Its  dura- 
tion is  also  proportionately  increase/!.  In  those  who  die  from 
old  age  or  from  some  slow,  wasting  disease,  such  as  consump- 
tion, typhoid  or  any  of  the  adynamic  fevers,  which  exhaust  the 
whole  system,  the  rigor  mortis  comes  on  as  early  as  ten  minutes 
after  death  and  may  pass  off  in  a  few  hours.  Some  pathologists 
have  claimed  that  in  cases  of  death  from  lightning,  carbolic  acid 
poisoning,  sulphuretted  hydrogen,  etc.,  that  no  rigor  mortis 
appears.  This  has  been  disproved,  however,  by  several  able 
authorities,  who  claim  that  the  rigor  mortis  came  on  very  early 
after  death  and  disappeared  in  an  equally  short  space  of  time. 
There  seems  to  he  some  difference,  however,  in  death  from 
lightning  and  death  from  the  electric  shock  from  a  dynamo, 
for  in  two  or  three  deaths  caused  by  contact  with  "live  wires" 
the  rigor  mortis  appeared  and  was  quite  firm,  lasting  several 
hours.     The  arteries  as  well  as  the  veins  were  filled  with  blood. 
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of  the  myosin  in  the  muscles  of  the  human  body  after  death 
is  stronger  in  a  case  of  Asiatic  cholera  than  in  any  other  form 
of  death.  So  violent  does  this  stiffening  become  in  some  cases, 
as  has  been  observed  by  Wharton,  Pepper  and  others,  that  the 
body  may  be  altered  in  its  pos.xion,  the  flexor  muscles  contract- 
ing so  violently  as  to  cause  tin  body  to  turn  on  :ts  side.  The 
muscular  contractions  may  act  >  Iternately — first  the  muscles  of 
one  side  and  then  the  other,  in  this  class  of  cases  the  lower 
jaw  has  been  seen  to  move  up  and  down  several  hours  after 
the  person  was  dead.  This  can  only  be  accounted  for  by  the 
theory  of  nervous  "energy,  molecular  life  and  chemical  activity 
existing  after  the  occurrence  of  somatic  death. 

The  rigor  mortis  begins  first  in  the  muscles  of  the  eyes, 
which  in  some  cases,  it  is  claimed,  become  fixed  even  before 
death;  it  then  spreads  to  the  muscles  of  the  jaw  and  neck, 
thence  to  the  pectoral  muscles,  and  then  to  the  muscles  of  the 
upper  extremeties,  the  muscles  of  the  abdomen  and  lower  limbs 
being  the  last  to  take  on  the  cadaveric  rigidity.  Its  disappear- 
ance is  in  the  same  order.  The  muscles  of  the  eye  lose  their  con- 
traction, then  the  muscles  of  the  jaw,  n^ck,  and  upper  extrem- 
ities, etc.  In  some  cases  the  lower  limbs  may  be  quite  rigid, 
while  the  upper  parts  of  the  body  will  be  supple.  As  soon  as 
the  rigor  mortis  has  left  the  body  putrefaction  begins. 

Another  good  sign  of  death  relative  to  the  rigidity  of  the 
body  is  the  turning  in  of  the  thumb  upon  the  palms  of  the 
hand,  caused  by  the  contraction  of  the  flexor  profundis  policis 
muscle,  while  in  all  those  cases  where  the  person  is  simulating 
death  the  thumb  will  be  found  free  and  extended  from  the  palm 
of  the  hand.  The  peculiar  stiffening  of  the  muscles  of  a  cataleptic 
subject  is  easily  distinguished  from  cadaveric  or  post  mortem 
rigidity.  In  catalepsy  the  rigidity  when  once  broken  up  returns 
and  assumes  its  original  position,  while  in  a  person  really  dead, 
after  the  rigor  mortis  is  once  thoroughly  broken  up,  the  muscles 
assume  a  more  flexible  condition  and  remain  so.     Persons  who 
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are  half  frozen  present  a  rigidity  of  the  muscles  which  should 
not  be  mistaken  for  rigor  mortis,  and  in  those  cases  of  drowned 
bodies  where  the  extremities  are  stiff,  it  should  not  prevent  us 
from  making  attempts  at  resuscitation. 

The  Later  and  More  Positive  Signs  of  Death. — The  differ- 
ence in  appearance  of  the  dead  and  living  hands  when  photo- 
graphed together  by  means  of  the  Roentgen  (X)  rays.  Examina- 
tions  of  the  heart  by  means  of  the  fluroscope  will  enable  us  to 
detect  heart  movements  should  they  be  present,  the  gradual 
cooling  of  the  body,  the  changes  in  the  humors  of  the  eye, 
causing  a  decreased  tension  in  that  organ,  and  the  appearance 
of  putrefaction,  are  among  the  most  positive  signs  of  death. 
None  of  these  can  occur  unless  circulation  and  respiration  have 
ceased  absolutely,  and  if  positively  demonstrated,  further  investi- 
gation is  unnecessary. 

Roentgen  (X)  Ray  Test. — To  my  knowledge  the  first  experi- 
ments on  dead  and  living  tissue  by  photographing  a  dead  hand 
with  the  living  with  the  same  current  on  a  single  plate  were 
perfoimed  by  the  writer  in  April,  1896.  Skiagraphs  which  are 
obtained  by  photographing  different  objects  all  show  a  certain 
degree  of  density  and  penetration  according  to  the  solidity  and 
opacity  of  the  object  to  be  photographed.  Thus  when  one  thinks 
of  the  manv  changes,  chemical  and  otherwise,  that  occur  in  the 
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are  taking  place.  If  a  skiagraph  is  taken  of  a  dead  and  living 
hand  on  the  same  plate  it  will  show  a  very  slight  difference  in 
penetration.  The  bones  of  the  dead  and  living  hands  will  show 
with  about  the  same  distinctness.  In  my  experiments  the  soft 
tissues  of  the  dead  hand  appear  the  least  bit  darker  than  the 
living.     At  the  present  rapid  rate  of  advancement  in  this  par- 


ticular field  of  science,  we  may  expect  in  the  near  future  by 
means  of  this  apparatus  to  actually  photograph  life  and  death 
on  the  same  plate. 

Temperature — Animal  Heat,  Post  Mortem  Caloricity,  Etc.— 
The  normal  heat  in  the  human  body  during  health  and  life 
varies  but  little;  the  mean  temperature  in  the  living  subject, 
taken  in  the  axilla  and  the  mouth,  will  average  about  37  degrees 
C.  or  98.05  degrees  F.  The  temperature  varies  if  taken  in  the 
different  cavities  of  the  body,  ami  when  taken  by  a  thermometer 
placed  in  the  rectum  or  vagina,  will  be  found  to  be  a  little  higher ; 
in  the  former  reaching,  possibly,  roo  degrees  F.,  while  if  taken  in 
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the  vagina  it  will  be  less,  and  will  be  found  to  register  approxi- 
mately at  97.06  to  98  degrees  F.  Thus  temperature  varies  but 
little  in  the  living  subject,  there  being  few  diseases  of  the  human 
system  that  will  cause  variation  of  nine  degrees  either  way,  with- 
out causing  death.  This  temperature  in  the  living  subject  is 
kept  up  by  the  metabolism  of  cellular  life  in  the  body. 

Just  as  soon  as  death  takes  place,  the  temperature  generally 
begins  to  fall.  It  is  sometimes  increased,  and  in  some  cases 
reaches  the  unusually  high  temperature  of  in  degrees  F.  In  a 
case  of  aggravated  dysentery,  in  a  child  two  years  of  age,  the 
temperature  taken  in  the  rectum  registered  even  higher  than  this, 
the  mercury  reaching  112  degrees  F.  But,  while  these  are  excep- 
tional cases  they  should  be  recorded.  The  temperature,  when 
it  riaes  after  death,  seldom  reaches  the  1030  F.  mark,  and 
then  it  slowly  recedes  until  it  falls  far  below  the  temperature 
during  life.  The  generation  of  heat  rapidly  decreases,  until  the 
bodily  temperature  approximates  that  of  the  surrounding  atmos- 
phere. Physical  conditions  and  the  presence  of  warm  clothing, 
etc.,  serve  to  cause  slight  variations  in  the  gradual  cooling  of  the 
body,  while  cold  or  the  opposite  extreme  hastens  it.  The  physical 
conditions  which  bear  upon  the  cooling  of  the  body  are  several : 
— gunshot  and  stab  wounds,  and  dcatli  from  Asiatic  cholera, 
yellow  fever,  tetanus,  electric  shocks,  and  lightning  stroke,  retard 
the  cooling  of  the  body  considerably,  znil  for  many  hours  after 
death  has  really  taken  place  the  temperature  of  the  body  will 
have  fallen  verv  little.  The  same  is  also  the  case  with  those 
persons  dead  from  senility  or  old  age.     The  heat  of  the  body 
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Post  mortem  caloricity  includes  all  those  bodies  where  there 
is  a  rise  of  temperature  above  the  normal,  after  death;  it  is 
rather  a  phenomena  than  a  regular  condition  to  be  expected  in 
the  cases  above  quoted:  Tetanus,  yellow  fever,  Asiatic  cholera, 
electric  shocks,  and  intestinal  diseases. 

The  body  becomes  cold  to  the  touch  in  about  eight  to  twelve 
hours  after  death,  but  the  heat  in  the  thoracic  and  abdomina! 
viscera  may  remain  much  longer.  In  order  to  apply  the  tem- 
perature test,  the  investigator  should  place  the  thermometer  in 
the  rectum,  for  by  taking  the  temperature  at  this  place  you  will 
not  only'  prevent  mistaking  it  for  that  caused  by  collapse,  and 
which  only  affects  the  superficial  structures,  but  will  be  able  to 
differentiate  between  the  superficial  coldness  which  appears  in 
bodies  apparently  drowned.  If  the  temperature  is  taken  in  this 
part  of  the  anatomy,  instead  of  the  mouth,  axilla  or  superficial 
parts  of  the  body,  it  will  prevent  any  possibility  of  an  error.  If 
the  temperature  of  the  body  falls  to  70  degrees  F.,  death  is  real. 

Changes  in  the  Eye. — This  test  can  only  be  properly  applied 
by  the  expert;  it  relates  to  changes  both  in  the  external  and 
internal  structures  of  the  organ,  and  even  to  the  degree  of  ten- 
sion in  the  muscles  of  the  eye.  As  soon  as  death  takes  place, 
and  in  some  cases  a  few  minutes  before,  the  eye  assumes  a  hazy 
appearance,  which  gradually  changes  to  a  dull  greyish  color.  The 
pupil  fails  to  contract  on  the  approach  of  light,  or  to  dilate  on 
its  removal;  these  tests  will  be  about  all  we  can  use  without 
calling  to  our  aid  medicaments  and  instruments  of  precision. 
The  medicines  which  are  applied  to  the  eye  for  certifying  death 
are  such  as  cause  it  to  dilate,  and  properly  belong  to  the  field  of 
mydriatics.  Chief  among  these  drugs  is  belladonna,  or  its 
alkaloid  atropine,  when  introduced  in  or  on  the  surface  of  the  eye 
cause  it  to  dilate  if  there  is  any  life,  while  if  life  is  extinct  the 
pupil  of  the  eye  will  not  be  affected  in  the  least.  A  better  drug 
to  use,  and  one  which  acts  quicker  and  gives  the  same  results,  is 
'    cocaine  (muriate).    This  will  cause  the  eye  to  dilate  if  there  is 
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any  life,  and  will  not  affect  it  if  death  is  present.  However, 
this  test  must  not  be  applied  until  after  muscular  contractions 
have  ceased  to  respond  to  the  influence  of  the  galvanic  or  faradic 
current.  This  will  be  in  about  eight  to  twelve  hours  after  death. 
If  muscular  contractions  still  exist  it  shows  that  the  nerves  are 
still  living.  Thus  if  the  drug  was  introduced  before  these  con- 
tractions had  ceased,  the  eye  would  dilate  and  this  might  lead 
one  to  express  a  wrong  opinion  as  to  death.  If,  however,  these 
contractions  have  ceased,  and  an  application  of  belladonna,  atro- 
pine or  cocaine  does  not  cause  a  dilation  of  the  pupil  after  a 
reasonable  length  of  time  (one  to  three  hours),  death  is  real. 

The  next  step  will  be  to  ascertain  the  appearance  of  the 
retina,  and  the  condition  of  the  inner  structures  of  the  eye. 
This  can  only  be  accomplished  by  the  use  of  the  opthalmoscope 
in  the  hands  of  a  person  who  is  accustomed  to  its  use.  If,  on 
looking  into  the  eye,  the  arteria  centralis  retina  is  empty,  or 
presents  the  appearance  of  no  existing  circulation,  and  the  whole 
posterior  part  of  the  eye  shows  a  dark,  venous  appearance — the 
result  of  the  settling  of  the  blood  in  that  part  of  the  organ — it 
is  a  very  favorable  sign  of  death  in  the  body. 

The  most  recent  observations  concerning  the  eye  as  a 
medium  of  certifying  death  are  such  as  relate  to  the  tension. 
This  has  been  advanced  by  some  as  a  positive  sign  of  death,  but 
the  author  failed  to  state  what  degrees  of  tension  are  present 
in  cases  of  glaucoma,  or  bulging  of  the  eyes.  The  observations 
of  this  writer  go  to  prove  that  the  tension  of  the  eye  (which 
can  never  be  accurately  determined  during  life)  was  always  less 
after  death.  For  the  most  part  this  is  correct,  but  in  the  case 
above  quoted,  that  of  glaucoma,  the  tension  during  life  is  verv 
high,  and  consequently  after  death,  when  the  tension  would  fall, 
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through  the  coats  of  the  eye  into  the  surrounding  fatty  cushion  at 
the  back  part  of  the  eye ;  the  aqueous  and  vitreous  parts  of  the 
eye  which  thus  escape  into  the  cellular  structures  after  death, 
retain  the  tension  and  globular  condition  of  the  ball  of  the  eye 
during  life. 

Changes  Caused  by  Bacteria  of  Putrefaction. — The  greenish 
tinge  of  putrefaction,  when  general,  is  one  of  the  most  un- 
equivocal signs  of  death.  This  greenish  discoloration — which 
makes  its  first  appearance  over  the  abdominal  cavity,  correspond- 
ing to  the  right  iliac  region,  over  the  ileocsecal  valve  and  vermi- 
form appendix — can  readily  be  distinguished  from  the  other 
forms  of  discoloration  so  frequently  met  with  in  the  first  few 
hours  after  death.  Accompanying  these  putrefactive  changes 
in  the  body  is  a  peculiar  odor  (putrid  and  offensive  to  the  smell) 
caused  by  the  gases  and  chemical  products  of  the  cadaveric 
bacilli,  which  only  develop  in  putrefying  substances. 

Remember,  putrefaction  may  appear  in  a  living  body,  and 
will  resemble  post  mortem  putrefaction  very  much ;  especially 
is  this  the  case  in  septic  poisoning,  where  the  odor  resembles  very 
strongly  that  of  putrefaction  in  the  dead  body;  but  the  location 
of  the  putrefactive  changes,  together  with  the  appearance  of 
localized  swellings  or  wounds  and  the  discoloration,  would  pre- 
vent error  in  the  mind  of  the  observing. 

To  recapitulate :  The  signs  which  have  been  given,  if  taken 
as  a  whole  and  each  of  them  tried,  and  all  give  negative  results, 
then  we  may  safely  say  that  the  death  of  the  subject  is  real. 
Putrefaction  will  appear  earlier  in  those  bodies  that  have  been 
exposed  to  a  warm,  moist  atmosphere.  Either  of  the  extremes  of 
temperature,  cold  or  hot,  or  immersion  of  the  body  in  fluids,  will 
prevent  the  rapid  decomposition  of  the  body.  Pyaemia,  dropsy 
(anarsaca),  variola,  typhus,  and  poisoning  from  narcotic  drugs, 
will  hasten  decomposition,  while  death  from  digitalis,  arsenic, 
alcohol  or  acids  will  retard  it.  It  should  also  be  remembered 
that   putrefaction   is   retarded   in   those   who  die    from   electric 
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soon  after  death  are  often  delayed  several  hours  in  the  electro- 
cuted subject.  The  temperature  remains  near  normal  and  the 
blood  retains  its  red  or  scarlet  appearance  for  many  hours  after 
the  shock.  My  friend,  Mr.  P.  J.  Gibbons,  M.  A.,  M.  D.,  of  Syra- 
cuse, N.  Y„  who  is  one  of  the  highest  authorities  on  this  sub- 
ject, has  invented  an  instrument  for  restoring  the  respiration 
and  circulation  in  those  bodies  apparently  drowned  or  who  have 
been  subjected  to  a  severe  electric  shock.  Cut  No.  I  will  give 
the  reader  a  good  idea  of  the  methods  of  resuscitation,  first 
applied  by  Dr.  Gibbons,  and  favorably  commented  upon  by  the 
medical  fraternity. 

The  signs  quoted  in  this  article  are  those  which  are  most 
frequently  sought  for,  and,  if  when  found  are  negative,  are  the 
ones  in  which  most  reliance  can  be  placed,  and  if  the  presence  of 
life  is  actually  overlooked,  it  will  be  attributable  to  neglect, 
rather  than  the  impossibility  of  proving  it. 

It  will  be  well  to  make  a  table  of  those  signs  and  tests 
which  are  to  be  applied  by  the  public  and  those  which  can  only 
be  successfully  applied  by  the  expert. 

Tests  zvhich  may  be  applied  by  the  public  are  as  follows: 

Feather  to  nostrils  to  ascertain  if  respiration  exists. 

String  tied  around  the  finger  or  wrist  to  see  if  circulation  is 
absent. 

Mirror  held  over  the  mouth  and  nostrils  to  see  if  moisture 
forms  on  the  surface ;  if  so,  breathing  has  not  ceased. 

Applying  a  match  or  hot  iron  to  the  skin  to  ascertain  whether 
circulation  and  repair  is  still  going  on ;  if  a  blister  forms  and 
water  or  plasma  forms  beneath  it,  life  still  exists.  If  it 
forms  but  has  no  water  or  plasma  (yellow  colored  fluid)  in 
it,  death  may  be  real. 

Listening  over  the  chest  for  heart  sounds,  and  respiratory  mur- 
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Examination  of  the  skin,  if  generally  pale,  cold  and  clammy  to 
the  touch,  loss  of  elasticity  when  stretched,  slowly  regaining 
its  usual  position,  it  may  be  presumed  that  death  is  real. 

If  red  or  violet  colored  spots  appear  over  the  surface  of  the 
arms  and  chest,  and  deep  uniform  blue  discolorations  are 
present  all  over  the  muscles  and  tissues  of  the  back,  except 
parts  pressed  upon,  presumption  is  that  real  death  exists. 

If  the  parts  pressed  upon,  such  as  the  back  of  the  shoulders, 
buttocks,  thighs  and  calves  of  the  legs,  are  flattened  and 
remain  so  after  the  body  has  been  turned  over,  it  is  a  good 
sign  that  the  body  is  dead. 

If  the  hands  held  before  the  light  are  dark  colored  and  refuse 
to  transmit  the  rays  of  light/death  may  be  real. 

If  the  pupil  fails  to  contract  on  the  approach  of  light  to  the 
eye,  or  to  dilate  as  it  is  removed,  nervous  reflexes  are  at 
an  end  and  it  is  a  favorable  sign  that  death  is  real. 


Tht  signs  or  tests  to  be  applied  by   the    expert   z^ill    include    the 

above  and  the  follozving: 

To  ascertain  the  existence  or  absence  of  circulation  and  respir- 
ation by  auscultation. 

To  take  the  temperature  both   internally  and   externally. 

To  examine  the  eye  with  the  opthalmascope,  and  to  ascertain 
the  degree  of  tension  present. 

To  take  a  radiagraph  of  the  dead  hand  with  a  living. 

To  examine  the  heart  with  the  fluroscope. 

To  observe  whether  putrefaction  is  present  by  noting  the 
presence  of  the  characteristic  greenish  yellow  tinge  over  the 
abdominal,  cavity. 

To  note  whether  rigor  mortis  has  appeared  or  has  passed  off. 

To  ascertain  if  post  mortem  discoloration  or  post  mortem 
staining  is  present. 


30 


THE  ART  AND  SCIENCE  OF  EMBALMING. 


To  ascertain   whether  muscular  contraction  has    ceased   by 

applying  the  faradic  current. 
To  apply  mydriatics  to  the  eye  to  ascertain  the  existence  of 

nervous  reflexes,  and  observe  whether  the  pupil  dilates. 


CHAPTER  II. 


Putrefaction. 


Putrefaction  Defined — Putrefaction  is  that  change  which 
occurs  in  animal  tissue,  due  to  the  entrance  and  development  of 
saprogenic  (putrefactive)  bacteria.  In  soft  tissues  a  greenish 
discoloration  first  appears;  this  is  followed  by  a  gradual  break- 
ing down  (softening)  and  the  formation  of  putrefactive  gases. 
Gangrene  is  an  illustration  of  putrefaction  or  local  death  in  the 
living. 

The  death  of  a  tissue,  animal,  or  vegetable,  is  always  fol- 
lowed by  certain  chemical  and  molecular  changes,  which,  in  the 
case  of  solid  tissues,  amounts  to  a  mechanical  softening,  while 
if  the  tissue  be  semi-solid  it  is  reduced  to  a  fluid  consistence, 
and  the  fluids  of  the  substance  are  reduced  from  a  complex 
chemical  nature  to  those  of  a  simpler  chemical  consistency. 
These  changes  which  take  place  are  known  under  various  head- 
ings, as  putrefaction,  decomposition,  decay,  rotting,  «tc.  Since 
it  is  not  the  intention  in  a  work  of  this  kind  to  enter  into  a 
description  of  the  decomposition  of  vegetable  substances,  the 
following  words  will  apply  directly  to  the  decomposition  of  the 
dead  human  body. 

Putrefaction,  as  first  supposed,  is  not  a  chemical  change 
alone,  but  is  caused  by  the  action  of  micro-organisms,  principally 
bacteria  (bacterium  termo,  bacillus  cadaver),  etc.,  which  develop 
in  the  dead  body  under  varying  conditions  and  circumstances. 
Thus,  when  the  temperature  of  the  season  is  between  70  degrees 
F.  and  100  degrees  F.,  as  in  summer  time,  the  bacteria  develop 
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much  more  rapidly,  and  the  decomposition  of  the  body  is  consid- 
erably hastened.  These  germs  may  be  restrained  in  their  action 
by  lowering  the  temperature  to  32  degrees  F..  although  that 
temperature  does  not  always  kill  them.  If  the  temperature  could 
be  raised  to  212  degrees  F.  it  would.be  sufficient  to  kill  all  the 
putrefactive  bacteria  that  are  present  in  the  body.  In  warm 
countries,  such  as  in  the  arid  deserts  of  Arabia  and  Africa,  in 
certain  parts  of  Australia,  and  in  those  parts  where  the  tempera- 
ture reaches  no  degrees  to  115  degrees  F.,  the  body,  instead  ci 
undergoing  a  rapid  putrefaction,  will  slowly  dessicate  and  resem- 
ble a  Gaunche  or  Peruvian  mummy.  The  intense  heat  causes 
the  evaporation  of  the  fluids  of  the  body,  and  bodies  that  have 
been  found  in  these  parts  are  extremely  dessicated  in  appear- 
ance,  caused  by  a  loss  of  watery  constituents.  If  a  body  be 
frozen  and  the  temperature  retained  at  or  below  32  degrees  F. 
it  may  be  preserved  for  an  indefinite  period.  It  is  reported  that 
the  body  of  a  Russian  nobleman  that  had  been  buried  in  the 
frozen  soil  of  Siberia,  on  being  exhumed  nearly  a  hundred  years 
afterwards,  was  found  in  a  perfect  state  of  preservation.  Fre- 
quent reference  is  also  made  to  the  finding  of  bodies  well 
preserved  in  the  arctic  regions,  also  of  animals  that  do  not 
belong  to  the  present  century,  but  which  have  been  dug  out  of 
the  ice,  having  been  well  preserved  in  this  medium  for  centuries. 
Putrefaction  is  also  retarded  by  deep  sea  water.  Capt. 
Maurer  maintains  that  all  bodies  that  have  been  committed  to 
the  deep  in  blue  waters,  with  weights  attached,  arc  now  standing 
on  the  bottom  with  their  lineaments  and  features  as  well  pre- 
served as  the  day  whereon  their  comrades  cast  them  over  the 
ship's  side.  Dr.  Konig  also  reports  on  cases  of  the  arrest  of 
decomposition  in  deep  waters.  This  eminent  authority,  who 
observed  several  bodies  taken  from  the  waters  of  the  Echo- 
schacht  after  they  had  been  in  it  over  forty  years,  states  that 
they  were  in  a  perfect  state  of  preservation.  There  was  no 
formation   of  adinocere.  or   the   formation   of   anv   arises    in    the 
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intestines  or  cavities  of  the  body.  The  internal  organs  had  the 
appearance  of  the  viscera  of  one  dead  only  a  few  hours,  retaining 
their  natural  color,  but  the  brain  had  hardened  considerably. 
These  bodies  were  thoroughly  saturated  with  salt,  sodium 
chloride  being  present  very  abundantly  in  the  form  of  crystals  in 
the  interior  of  the  body.  Decomposition  takes  place  more  rapidly 
in  the  open  air  than  when  the  body  is  hermetically  sealed  or  shut 
off  from  the  air,  as  immersion  in  water  or  buried  in  the  earth. 
It  is  said  that  the  ratio  is  as  one,  two  and  eight.  Thus  the  body 
will  decay  as  much  in  one  week  in  the  open  air  as  it  will  in 
two  weeks  in  the  water,  and  in  eight  weeks  if  it  be  buried  in 
the  earth.  Putrefaction  will  also  advance  more  rapidly  in  those 
bodies  that  are  confined  in  shallow  water  or  are  floating  near 
the  surface.  These  bodies,  as  soon  as  they  are  removed  from 
the  water  and  brought  into  the  air,  begin  to  decompose  much 
more  rapidly  than  they  would  had  the  body  been  left  in  the 
water. 

Effects  of  Putrefaction  on  the  External  Appearance  of  the  Body. 

The  changes  that  make  their  appearance  in  bodies  which 
have  been  exposed  to  the  action  of  the  air,  and  have  not  received 
any  treatment  whatever  in  a  preservative  way,  are,  for  the  most 
part,  quite  regular  in  appearance,  duration,  etc.  Usually  about 
three  days  in  summer  or  five  in  winter  are  sufficient  for  the  body 
to  begin  the  phenomena  of  decomposition.  The  lower  part  of 
the  abdominal  cavity,  generally  that  part  known  as  the  right 
iliac  region,  begins  to  change  in  color  from  that  of  the  normal 
to  a  greenish,  yellowish  green  or  greenish  purple  hue.  This  dis- 
coloration gradually  extends  to  the  genitals  and  finally  to  all 
parts  of  the  body.  The  next  sign  of  putrefaction  after  the  dis- 
coloration has  made  its  appearance,  will  he  those  that  are  caused 
by  the  effects  of  gases,  causing  pressure  on  the  abdomen,  greatly 
distending  it,  and  giving  the  body  a  bloated  appearance.     The 
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neck  and  face  become  distended  and  discolored  from  the  effects 
of  this  gaseous  pressure  on  the  diaphragm  and  great  vessels  of 
the  thorax;  this  discoloration  is  known  as  "venous  congestion." 
The  gases  that  have  been  described  by  chemists  and  pathologists 
as  products  of  the  bacteria  of  decomposition  arc:  carbonic  acid 
gas,  carbonic  oxide,  ammonia,  hydrogen  sulphide,  cqrburetted 
hydrogen,  phosphorettcd  hydrogen,  nitrogen  and  carbonate  of 
ammonia.  Some  of  these  gases  are  inflammable  and  if  a  match 
be  applied  to  the  escaping  gas  entering  the  air  from  the  trocar 
it  will  burn  with  a  pale  blue  flame  or  with  a  slightly  yellow  tint, 
as  is  seen  in  a  light  from  coal  gas. 

Besides  these  changes  already  described,  other  phenomena 
soon  begin  to  manifest  themselves.  The  eyes  become  very  prom- 
inent, giving  them  a  bulged  appearance;  this  continues  for  a  few 
days  when  they  collapse,  caused  by  rupture  of  the  coats  of  the 
eye  and  the  escape  of  the  fluids  from  the  globe.  Mucous  and 
serous  accumulations  tinged  with  blood  soon  begin  to  escape 
from  the  mouth  and  nostrils.  This  purged  material  generally 
comes  from  the  stomach  and  lungs,  but  in  rare  cases  even  the 
contents  of  the  intestines  have  been  detected  in  discharges  from 
the  mouth  and  nostrils.  The  cellular  tissues  of  the  body,  and 
those  parts  which  are  very  vascular,  such  as  the  labia  in  the 
female  and  the  scrotum  in  the  male,  become  distended.  The  eye- 
lids beeorhe  congested  and  soon  little  vesicles  or  blisters  form  in 
the  epidermis  of  the  skin.  These  soon  become  moist  and  in  many 
instances  discolored,  although  the  skin  may  slip  without  the 
presence  of  any  discoloration.  At  about  this  time  the  hair,  nails 
and  scarf  skin  become  loosened  and  are  very  easily  detached. 

It  is  often  asked:  "How  soon  after  death  does  putrefaction 
begin?"  It  is  impossible  to  give  a  specific  answer  to  this  ques- 
tion, as  putrefaction  has  many  variations  as  to  time  of  appear- 
ance, duration,  etc.  Some  authorities  have  stated  that  putrefac- 
tion will  not  advance  as  long  as  the  rigor  mortis  is  present  in 
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the  trachea  almost  consumed  by  putrefaction,  yet  the  neck  and 
the  remaining  parts  of  the  body  were  in  a  complete  state  ol 
cadaveric  rigidity.  Then  again,  putrefaction  will  advance  more 
rapidly  in  one  body  than  in  another,  although  they  die  or  arc 
killed  under  the  same  circumstances.  Casper  quotes  a  case 
where  four  men  of  about  the  same  physique  weight  and  age  were 
killed  in  a  riot;  these  bodies  were  prepared  for  burial  alike 
placed  in  coffins  alike  and  buried  in  the  same  kind  of  soil  and 
within  a  few  feet  of  each  other,  but  when  they  were  taken  uf 
and  examined,  a  few  months  later,  the  extent  of  decomposition 
was  quite  different  in  each  body.  As  a  general  rule,  in  aboul 
eight  hours  after  death  (in  summer  fime)  the  surface  of  the 
chest  and  posterior  part  of  the  neck  assumes  a  marbled  appear- 
ance, caused  by  the  escape  of  the  coloring  matter  of  the  bood  ir 
the  superficial  veins,  giving  to  the  surface  of  the  body  a  mottlec 
appearance  which  either  changes  to  a  reddish  purple  or  shades 
into  a  grayish  tint,  and,  finally,  thirty  hours  after  death,  assumes 
a  yellowish  green  or  greenish  discoloration.  About  sixteen  hours 
after  death  the  skin  covering  the  abdomen  changes  to  a  yellow- 
ish, and  then  after  passing  through  a  yellowish  purple,  greenish 
yellow,  etc.,  assumes  the  true  greenish  discoloration  of  putrefac 
tion.  At  about  the  same  time  the  posterior  parts  of  the  bod) 
become  discolored  by  the  gravitation  of  fluid  blood  into  the 
tissues,  giving  them  the  appearance  of  a  bruised  part.  This  dis< 
coloration  is  generally  of  a  bluish  black  color  or  a  dark  purple 
which  shades  to  a  black  tint.  In  six  or  seven  days  after  death 
the  whole  body  assumes  a  greenish  discoloration;  the  skin,  i: 
it  has  not  already  shown  vesications,  soon  begins  to  form  blisters 
and  it  becomes  easily  detached ;  the  fluids  of  the  body  acquire 
great  liquidity  and  escaping  toward  the  point  of  least  resistance 
will  be  found  in  the  posterior  parts  of  the  body.  The  fluid* 
then  escape  through  openings  in  the  skin,  and  if  the  subject  i> 
that  of  a  dropsical  case,  this  escape  of  the  fluids  from  the  bod) 
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will  take  place  much  earlier  than  six  or  seven  days ;  in  extreme 
cases  I  have  seen  it  escaping  only  a  few  hours  after  death. 

Having  dwelt  for  some  time  on  the  external  appearance  of 
putrefaction,  I  will  now  proceed  with  the  effects  of  putrefaction 
upon  the  internal  organs  of  the  body. 

The  Viscera  and  Internal  Tissues — How  Affected  by  Putrefac- 
tion. 


The  trachea  or  wind-pipe  and  the  brain  of  infants  are  the 
first  organs  in  the  body  to  take  on  decomposition ;  the  heart, 
lungs  and  the  uterus  resist  it  the  longest.  The  following  table 
will  aid  in  keeping  the  order  in  which  the  internal  organs  arc 
attacked  by  putrefaction : 

Organs  that  putrefy  rapidly :  larynx  and  trachea,  brain  of 
infants,  stomach,  intestines,  spleen,  omentum  and  mesentery, 
liver  and  adult  brain. 

Organs  that  putrefy  slowly:  heart,  lungs,  kidneys,  bladder, 
esophagus,  pancreas,  diaphragm,  blood  vessels  and  uterus. 
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Trachea  and  Larynx.— About  the  same  time  the  greenish 
discoloration  of  putrefaction  appears  over  the  lower  part  of  the 
abdomen,  the  mucous  membrane  lining  the  trachea  (wind-pipe) 
and  the  larynx  begins  to  take  on  certain  changes  of  a  putrefac- 
tive nature;  these  may  appear  even  before  the  discoloration 
appears  on  the  abdomen,  and  in  some  cases  it  will  be  delayed, 
but  for  a  short  time  only.  The  membranes  at  first  assumes  a 
dark  red  color  (the  membrane  in  life  always  being  pale  or  very 
slightly  red).  Immediately  after  death  it  takes  on  a  palor 
which  changes  at  the  beginning  of  putrefaction  to  a  dirty  red 
color,  this  finally  shading  to  an  olive  green;  then  the  tissues 
become  so  lax  that  the  rings  (cartilaginous)  separate  from  th: 
membrane  and  fall  to  pieces. 

Brain  of  Infants. — This  organ  in  the  infant,  on  account  oi 
its  very  delicate  structure,  also  on  account  of  its  large  blood 
supply,  is  possibly  the  second  organ  in  the  body  to  undergo 
decomposition.  It  at  first  changes  to  a  dark  red,  caused  by 
the  early  decomposition  of  the  coats  of  the  large  sinuses,  which 
allows  the  blood  to  intermingle  with  the  structure  of  the  brain, 
It  soon  liquifies  and  escapes  through  the  various  openings  in 
the  skull. 

Stomach. — This  organ  is,  on  account  of  its  structure,  one 
of  the  first  to  take  on  decomposition.  The  initial  signs  ol 
putrefaction  are  found  on  the  fundus  and  posterior  parts  of  the 
stomach,  or  those  parts  where,  on  account  of  the  hypostatic 
congestion,  putrefaction  advances  most  rapidly.  Post  mortem 
digestion  should  not  be  mistaken  for  putrefaction.  The  nexl 
change  that  occurs  in  the  stomach  is  a  mottling  of  the  innei 
membranes,  which  is  soon  followed  by  streaks  of  a  reddish 
purplish  tint  over  the  blood  vessels;  then  the  organ  becomes  a 
dirty  yellow.  This  shades  into  a  green  discoloration;  finally 
the  organ  is  reduced  to  a  pulpaceous  mass,  it  being  impossible 
to  recognize  the  existence  of  anything  resembling  the  original 
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The  Intestines  are  fourth  in  order  of  putrefaction.  They 
take  on  discoloration,  and  the  post  mortem  changes  are  the 
same  as  those  that  take  place  in  the  stomach;  gases  form  in 
them,  which  increase  as  the  decomposition  advances,  until  tli2 
intestines  burst  from  distension.  That  part  of  the  intestines 
near  the  ileo-caecal  valve  is  the  first  to  be  entirely  consumed. 

The  Spleen,  Omentum  and  Mesentery. — These  organs 
undergo  putrefactive  changes  at  about  the  same  time,  being 
fifth  in  order.  The  spleen  at  first  begins  to  show  a  slight  mot- 
tling of  its  surface,  and  then  changes  to  a  dark  red  color,  this 
giving  place  to  a  greenish  blue;  it  finally  becomes  soft  and 
pulpy  and  disappears  altogether.  The  omentum  and  mesentery 
begin  to  putrefy  at  about  the  same  time  as  the  spleen.  They 
are  retarded  somewhat,  however,  by  the  absence  of  fat,  but 
should  there  be  much  fatty  tissue  connected  with  them,  they 
undergo  putrefaction  much  earlier. 

The  Liver. — This  viscus  resists  putrefactive  changes  for  a 
considerable  time,  and  in  death  from  some  of  the  poisons,  such 
as  arsenic,  it  has  been  claimed  to  be  preserved  for  many  months. 
When  putrefaction  begins  in  the  liver,  the  organ  assumes  a 
green  color,  which  turns  to  black;  it  then  softens,  liquifies  and 
is  finally  dissolved. 

Brain  of  Adults. — This  organ  in  the  adult  subject  is  much 
more  compact  than  in  the  infant,  hence  it  resists  putrefaction 
much  longer  (fifth  or  sixth  week).  The  putrefactive  changes 
are  seen  at  the  base  of  the  brain  first ;  these  spread  upward  and 
inward  until  the  whole  substance  of  the  organ  is  under  its 
influence,  changing  it  from  a  reddish  gray  to  a  bluish  green.  It 
finally  softens  and  completely  disappears.  It  will  be  found  in 
cases  of  cerebral  softening,  apoplexy,  gun-shot  wounds,  etc., 
that  the  brain  will  decompose  much  more  rapidly  than  when 
these  are  absent.  Tn  gun-shot  wounds,  where  the  air  can  get 
free  access  to  the  contents  of  the  cranium,  the  brain  takes  on 
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The  Gall  Bladder  begins  to  decompose  about  the  same 
time  as  the  adult  brain. 

Heart — The  heart  and  lungs  resist  putrefaction  for  a  con- 
siderable time  after  death.  When  putrefaction  does  commence 
in  the  heart,  it  is  first  noticed  in  the  columnae  carnae  and  inner 
lining  membrane  of  the  ventricles.  It  spreads  from  the  inner 
wall  towards  the  muscular  parts  of  the  organ,  which  is  soon 
brought  under  its  influence;  finally  the  heart  becomes  so  soft 
and  pulpy  in  consistence  that  it  is  impossible  to  distinguish  the 
auricles  from  the  ventricles,  finally  disappearing  altogether. 

The  Lungs. — Present  certain  phenomena  in  relation  to  putre- 
faction that  are  not  well  understood.  They  are  in  direct  com- 
munication with  the  air,  which  always  contains  millions  of 
germs  which  could  find  a  suitable  nidus  in  nearly  every  other 
tissue  of  the  body.  The  lungs  are  also  composed  of  a  very  soft 
structure,  and  offer  apparently  very  little  impediment  towards 
decomposition.  But  these  organs  resist  putrefaction  for  a  long 
time.  If  the  lungs  were  in  a  healthy  state  at  the  time  of  death, 
they  will  be  found  in  a  good  state  of  preservation  for  many 
weeks  afterwards.  The  presence  of  tuberculosis,  abscesses,  cal- 
careous deposits,  pneumonia,  etc.,  will  cause  putrefaction  to 
commence  much  earlier.  When  decomposition  does  begin  in  the 
substance  of  the  lungs,  it  is  first  detected  by  the  formation  of 
gas  between  the  lobes  and  in  the  sulci,  being  found  along  the 
under  surface.  The  composition  of  this  gas  is  not  as  yet 
known.  The  lungs  begin  to  turn  green,  then  black,  after  which 
they  soften  and  break  up  into  an  unrecognizable  mass. 

Kidneys  and  Supra  Renal  Capsules. — The  kidneys  and  cap- 
sules resist  putrefaction  nearly  as  long  as  the  pancreas.  The 
first  sign  of  decomposition  is  generally  exhibited  on  the  under 
and  posterior  surface  of  the  organ,  which  soon  becomes  of  a 
dark  blue  color;  finally  the  putrefactive  process  advances  to- 
wards the  pelvis  and  then  attacks  the  muscular  structure.  At 
about  this  time  the  capsules  covering   the    kidneys    begin  to 
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liquify,  and  in  a  short  time  it  is  impossible  to  distinguish  either 
of  the  organs. 

Urinary  Bladder. — The  urinary  bladder  follows  immediately 
after  the  kidneys,  being  entirely  consumed  in  a  few  days  after 
the  kidneys  and  capsules  disappear. 

The  CEsophagus. — The  oesophagus  or  gullet  is  next  in  order 
after  the  urinary  bladder.  Both  are  consumed  at  nearly  the 
same  time,  but  the  oesophagus,  on  account  of  its  structure, 
resists  the  putrefactive  process  somewhat  longer  than  the  blad- 
der. 

The  Pancreas. — This  glandular  organ,  soft  in  consistence, 
and  placed  so  near  the  stomach,  intestines,  liver  and  other 
organs  that  undergo  decomposition  very  early  after  death,  resists 
the  approach  of  putrefaction  for  a  longer  time  than  any  other 
organ  in  the  abdominal  cavity,  unless  it  be  the  uterus  or  womb. 
This  organ,  according  to  Casper,  is  the  last  of  all  to  undergo 
decomposition. 

The  Diaphragm. — This  musculo- fibrous  membrane  which 
forms  the  partition  or  dividing  membrane  between  the  abdominal 
and  thoracic  cavities,  is,  next  to  the  uterus,  the  last  structure  to 
undergo  putrefaction.  This  first  begins  at  the  lower  and  pos- 
terior part  of  the  membrane  near  its  attachment  to  the  vertebra; 
the  membrane  becomes  spotted  and  then  assumes  a  bluish 
discoloration,  which  soon  takes  on  the  characteristic  greenish 
tinge  of  putrefaction. 

The  Large  Blood  Vessels  are,  next  to  the  hair,  nails,  bones 
and  teeth,  the  last  to  decay.  In  one  case  I  examined,  the  body 
had  been  buried  two  months,  the  arteries  were  so  well  preserve.! 
that  I  injected  them  with  a  preservative  solution,  which  had 
the  effect  of  changing  the  condition  of  the  body  considerably. 
It  is  impossible  to  tell  just  when  such  structures  as  the  hair, 
nails,  teeth,  hones,  etc.  will  take  on  putrefactive  changes.     Cer- 
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of  preservation  in  the  mummies  that  have  been  exhumed  after 
they  had  been  buried  thousands  of  years. 

The  Uterus  is  the  last  muscular  structure  in  the  body  to 
undergo  decomposition;  it  is  often  found  in  a  fair  state  of 
preservation  after  the  lapse  of  nine  months. 

Certain  other  conditions  not  previously  considered  have  a 
tendency  to  affect  the  time  putrefaction  may  begin  in  a  subject. 
These  are:  corpulency  age  and  sex,  the  cause  of  death,  etc. 
A  corpulent  or  plethoric  individual,  on  account  of  the  greater 
amount  of  fluids  in  the  body,  will  take  on  putrefaction  much 
more  rapidly  than  a  lean  subject  or  one  who  has  very  little  fatty 
tissue.  This  also  applies  to  women  who  have  died  in  child- 
birth. On  account  of  the  large  amount  of  blood  in  the  body,  it 
will  cause  the  subject  to  putrefy  very  early.  New  born  children 
and  infants  will  also  show  signs  of  decomposition  much  earlier 
than  adult  subjects. 

Inference  of  the  Time  of  Death  Before  Putrefaction  Has  Begun. 

The  changes  that  appear  in  a  dead  body  before  the  com- 
mencement of  putrefaction,  if  observed,  may  sometimes  enable 
a  person  to  form  an  opinion  of  the  time  at  which  the  deceased 
died.  The  body  may  be  still  warm  and  the  extremities  per- 
fectly pliant,  or  the  body  may  be  cold  and  rigid.  In  the  case 
of  a  murder  and  suicide  that  came  under  my  observation,  the 
shot  was  heard  indistinctly  about  two  or  three  o'clock  in  the 
morning.  The  bodies  were  not  found  until  eight  o'clock  in  the 
morning.  The  wounds  on  the  woman  were  such  as  to  indicate 
immediate  death,  as  her  throat  was  cut  with  a  butcher's  knife 
and  the  carotid  artery  and  internal  jugular  vein  were  severed. 
The  man  had  shot  himself  after  committing  the  deed  and  had 
also  died  almost  immediately.  When  found  the  body  of  the 
woman  was  quite  cold,  and  rigor  mortis  was  well  developed  in 
the  muscles  of  the  head  and  neck.    The  bodv  of  the  man  - 


42  THE  ART  AND  SCIENCE  OF  EMBALMING. 

still  warm  and  pliant.  Here  is  an  instance  of  death  at  the  same 
time  and  up  to  the  time  of  discovery  no  putrefaction  had  mani- 
fected  itself.  Yet  one  body  was  still  warm  and  the  other  was 
quite  cold.  In  the  minds  of  the  unobservant  they  might  be  led 
to  give  a  different  opinion  as  to  the  time  of  death  in  each,  but 
it  must  be  remembered  that  some  bodies  cool  more  rapidly  than 
others.  Especially  is  this  so  where  there  has  been  extensive 
hemorrhage  as  in  the  case  of  the  woman.  Very  little  hemor- 
rhage occurred  from  the  gun  shot  injury  to  the  man,  thus  when 
found  five  hours  later  the  body  of  the  male  was  still  warm. 
Another  almost  identical  case  came  under  my  observation  and 
I  had  the  opportunity  of  watching  these  bodies  for  a  week  after 
the  deed  had  been  committed.  Putrefaction  occurred  in  the 
man  about  the  third  day  and  advanced  so  rapidly  that  by  the 
end  of  a  week  you  could  scarcely  recognize  him.  This  was  in 
the  month  of  September,  but  the  temperature  was  unusually 
warm.  The  body  of  the  woman  at  the  end  of  a  week  was  in  a 
good  state  of  preservation.  All  of  the  blood  in  the  woman  had 
escaped  from  the  divided  ends  of  the  large  vessels  in  the  neck, 
while  in  the  man  the  hemorrhage  being  internal,  decomposition 
advanced  more  rapidly.  Rigidity  of  the  body  is  seldom  complete 
in  less  than  from  twelve  to  fifteen  hours  in  those  persons  who 
come  to  their  death  while  they  arc  in  a  state  of  comparative 
health,  but  this,  of  course,  is  different  and  modified  considerably 
in  all  those  cases  of  lingering  disease — fevers,  etc.  If  for  in- 
stanoe  a  body  was  found  in  a  room  quite  cold  with  the  rigidity 
or  rigor  mortis  not  fully  da*! oped,  there  being  no  signs  of 
putrefaction  present,  it  may  be  safely  inferred  that  the  body  has 
been  dead  from  four  to  ten  hours.     It  should  also  be  remembered 
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muscles  of  the  chest,  the  arm  and  forearm,  to  see  whether  the 
rigor  mortis  has  commenced.  I  know  of  no  better  illustration 
to  quote,  to  enable  one  to  form  an  opinion  of  the  time  which 
has  elapsed  before  putrefaction  commences,  than  the  case  of 
Gardner  versus  the  Crown,  tried  at  the  Central  Criminal  Court, 
London,  England,  "in  October,  1882.  The  prisoner  lived  with 
his  wife  and  another  woman  named  Humbler.  The  wife  was 
found  dead  in  her  bedroom  with  her  throat  cut  at  eight  o'clock 
A.  M.  The  position  of  the  body,  the  nature  and  direction  of- the 
weapon,  and  the  surroundings,  as  well  as  other  circumstances, 
proved  conclusively  that  this  was  an  act  of  murder.  As  there 
were  no  persons  in  the  house  at  the  time  of  the  occurrence 
excepting  the  woman,  Humbler,  and  the  prisoner  and  his  wife, 
it  followed  that  either  Gardner  or  the  servant  Humbler,  or  both, 
must  have  been  concerned  in  committing  the  deed.  When  con- 
fronted with  the  crime  Gardner  accused  the  servant  Humbler  of 
having  perpetrated  the  murder  during  his  absence  from  home, 
but  as  no  evidence  could  be  obtained  against  the  woman,  Gard- 
ner was  called  upon  to  answer  the  charge  of  murdering  his  wife. 
Medical  experts  examined  the  body  of  the  woman.  Her  age 
was  thirty-seven,  previous  to  her  death  healthy.  General  inspec- 
tion showed  her  to  be  a  well  developed  woman.  The  examina- 
tion was  made  at  eight  o'clock  in  the  morning.  Her  body  was 
found  on  a  wooden  floor,  covered  with  a  flannel  petticoat  and  a 
chemise.  The  upper  extremities  we-e  cold  and  rigid.  The  face, 
shoulders  and  chest  were  cold  and  the  neck  was  so  rigid  with 
the  trunk  that  the  entire  body  was  lifted  up  with  it  when  the 
head  and  neck  were  raised.  The  thighs  and  legs  were  quite 
cold;  but  there  was  no  rigidity  below  the  pelvis.  The  body  had 
cooled  considerably  and  the  only  warmth  to  be  observed  was  i.i 
the  abdominal  cavity;  the  woman  being  in  the  seventh  month 
of  pregnancy,  such  a  condition  would  be  a  natural  inference. 
The  opinion  given  by  the  medical  expert  who  made  the  first 
examination   regarding  the   time   of  death    was    that    the  body 
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must  have  been  dead  over  four  hours,  certainly  more  than  three, 
and  she  could  not  have  been  dead  so  short  a  time  as  two  hours 
when  he  first  saw  the  body,  and  possibly  seven  hours  might 
have  elapsed  since  the  death.  Comeley,  another  medical  expert, 
affirmed  this  and,  considering  the  general  coldness  of  the  body 
when  seen  at  eight  o'clock,  said  that  the  deceased  must  have 
been  dead  more  than  four  hours  rather  than  under  that  time.  It 
was  observed  that  about  two  pints  of  blood  escaped  from  the 
wounds  in  the  throat  and  as  the  windpipe  had  been  cut  the 
blood  flowed  directly  into  the  bronchial  tubes,  thus  obstructing 
respiration,  and  death  was  caused  by  asphyxia.  It  was  proved 
at  the  trial  that  from  four  to  eight  o'clock  in  the  morning,  for 
about  four  hours,  the  prisoner  was  absent  from  home  following 
his  usual  occupation  as  a  chimney  sweep.  It  was  contended  bv 
his  counsel  that  the  murder  was  committed  during  his  absence 
from  home  or  between  the  hours  of  four  and  eight  A.  M.  On 
this  theory  alone  the  woman  Humbler  could  be  found  guilty. 
The  facts  presented  at  the  trial,  however,  proved  the  utter  incon- 
sistency of  the  death  having  occurred  between  these  hours.  The 
result  of  the  trial  was  that  the  defendant  Gardner  was  convicted 
and  sentenced  to  the  penitentiary  for  life.  The  weight  of  author- 
ity in  this  case  proved,  or  rather  tended  to  prove,  that  it  was 
an  utter  impossibility  for  a  body  dying*  in  apparent  health  to 
cool  in  less  than  four  hours,  or  to  show  any  marked  signs  of 
rigidity  in  less  than  that  length  of  time.  Thus  from  this  infer- 
ence the  jury  decided  that  the  woman  must  have  been  murdered 
sometime  between  tbe  hours  of  eleven  P.  M.  and  three  A.  M. 
In  one  hundred  cases  of  death  suddenly  where  the  temperature 
was  taken  into  consideration  and  observed  by  Stevenson  and 
Wilks  there  was  not  a  single  instance  in  which  a  body  cooled 
and  rigor  mortis  occurred  in  four  hours  or  under.  Thus  if  we 
discover  the  body  in  a  state  of  warmth  with  a  very  poorly 
developed  rigor  mortis  it  is  safe  to  say  that  the  body  has  not  been 
dead  more  than  five  hours. 
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Putrefaction  seldom  commences  before  the  temperature  of 
the  body  has  fallen  several  degrees  below  the  normal.  Thus 
if  the  gradual  cooling  of  the  body  be  taken  into  consideration 
in  estimating  the  time  which  has  elapsed  since  the  death,  it  will 
serve  to  form  an  opinion.  It  should  be  remembered,  however, 
in  some  diseases  the  body  will  cool  more  rapidly  than  in  others, 
and  it  is  also  claimed  by  some  authorities  that  in  all  individuals 
after  death  there  is  a  slight  rise  in  temperature  in  the  three 
great  cavities  of  the  body  the  cranial,  the  thoracic  and  the 
abdominal)  ;  but  while  this  may  occur  in  the  viscera,  caused 
probably  by  the  rapid  chemical  changes  within  their  structure, 
it  is  just  as  certain  that  the  external  parts  of  the  body  will  in  n 
few  hours  after  death  become  more  or  less  cold  to  the  touch, 
according  to  the  external  temperature,  the  amount  of  clothing 
and  other  surrounding  conditions.  I  may  also  state  that  where  the 
clothing  protects  a  body  the  decomposition  of  the  skin  is  arrest- 
ed, while  those  parts  unprotected  by  clothing  will  show  post . 
mortem  staining  and  putrefaction  much  earlier.  Probably  the  best 
method  of  reaching  a  scientific  conclusion  as  to  the  length  of 
time  which  has  elapsed  after  death  has  occurred,  and  before 
putrefaction  has  commenced,  is  to  observe  the  fall  of  tempera- 
ture, and  in  taking  the  temperature  the  investigator  must  keep 
in  mind  the  manner  and  the  cause  of  death,  the  previous  condi- 
tion of  the  subject  at  the  time  of  death,  and  whether  there  has 
been  a  large  amount  of  blood  lost,  or  whether  the  death  has  been 
due  to  asphyxia.  As  a  rule  it  may  be  said  that  the  fall  of  tem- 
perature in  a  body  under  ordinary  circumstances  will  be  about 
as  follows: 


Maximum  temperature 
Minimum  temperature. . 
Average  temperature.... 


HOURS  AKTKK  Dl 

2  to  3K 

34  to  0 

6  to  8 

95°  F. 

86°  F. 

80°  F. 

60°  F. 

<>2°  F. 

60c  F. 

76°  F. 

74°  F. 

70°  F. 

8  to  15  or  more. 


79°  F.  (26.1°  C.) 
56°  F.  (13.3°  C.) 
b<>°  F.   (20.5°  C.) 
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In  taking  this  temperature  the  bulb  of  the  thermometer  was 
placed  on  the  skin  over  the  abdomen  and  the  thermometer  was 
deeply  impressed  in  the  folds  of  the  skin,  so  that  the  external 
air  might  not  influence  it.  From  eighteen  to  twenty-four  hours 
is  the  average  time  in  which  cooling  of  the  body  mav  occur.  In 
winter  this  is  hastened,  while  in  summer  it  is  delayed.  From 
six  to  eight  hours  the  temperature  taken  in  the  deeper  tissues 
of  the  body  will  be  about  28  degrees  C.  (82.4  F.).  The  tem- 
perature taken  in  the  rectum  in  six  cases,  six  hours  after  death, 
showed  a  temperature  of  90.6  degrees  F.  Niderkorn  differs 
considerably  from  the  table  given  above  in  his  observations  of 
temperature  after  death.     Niderkorn's  table  is  as  follows: 


HOURS  AFTER  DEATH. 


2  to  4 


Maximum  temperature 100.4° 

Minimum  temperature 89.6° 


Average  temperature. 


96.9° 


4  to  fi 

98.2° 
80.6* 
90.2° 


0  to  8 

95.3° 
70.5° 
81.7° 


8  to  12 

100  4°  F. 
62.6°  F. 
77.9°  F. 


It  is  reported  by  Nysten  that  in  cases  of  asphyxia  three 
days  are  required  for  the  body  to  cool  down  to  the  tem- 
perature of  the  surrounding  atmosphere.  Of  course,  this  means 
internal  temperature.  In  the  new-born  child  cooling  occurs 
more  rapidly  than  in  those  a  month  old.  Thus  bodies  of  old 
people  will  cool  less  rapidly  than  young  subjects;  an  emaciated 
body  sooner  than  fat  subjects.  Where  hemorrhage  has  caused 
the  death,  cooling  will  also  be  very  rapid,  but  it  is  not  always 

the  case. 

Dervergie  gives  a  very  good  table  for  the  purpose  of  ascer- 
taining the  length  of  time  which  has  elapsed  since  death.  He 
has  divided  this  into  four  periods. 

First  Period:  If  the  warmth  of  the  body  is  more  or  less 
preserved,  and  there  is  only  a  general  or  partial  relaxation  of 
the  voluntary  muscles,   giving  special   attention  to   the  special 
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circumstances  leading  to  and  causing  death,  and  the  condition  of 
the  body  previous  to  the  death,  it  may  be  inferred  that  the  body 
has  been  dead  from  a  few  minutes  to  ten  hours.  In  this  short 
time,  from  a  few  minutes  to  ten  hours,  the  muscles  of  the 
body  are  susceptible  of  contraction  and  expansion  under  the 
influence  of  mechanical  and  electrical  stimuli. 

Second  Period:  If  the  body  is  perfectly  cool  throughout 
and  the  rigor  mortis  is  well  marked,  the  muscles  no  longer 
susceptible  to  nervous  influences,  the  body  must  have  been  dead 
not  less  than  seven  hours  and,  according  to  surrounding  circum- 
stances, the  manner  and  the  causes  leading  to  the  death,  might 
have  been  dead  three  days.  This  opinion  may  be  a  little  in- 
definite, but  my  observations  lead  me  to  express  it  in  this  way. 
It  must  be  remembered  in  all  of  these  cases  that  particular  atten- 
tion must  be  given  to  the  manner  and  cause  of  death,  the  condi- 
tion of  the  deceased  at  the  time  of  the  examination,  and  his 
probable  condition,  healthy  or  diseased,  before  the  death,  the 
surrounding  things  attendant  thereto,  and  especially  to  the  time 
of  year  and  the  condtions  of  temperature  at  the  time. 

Third  Period:  The  body  is  perfectly  cool,  internally  and 
externally.  The  arms,  the  legs  and  neck,  as  well  as  the  trunk, 
are  pliant  and  no  remains  of  cadaveric  rigidity  are  present. 
This  usually  marks  the  beginning  of  putrefaction,  but  it  may 
not  be  noticed  at  this  time.  If  it  has  not  made  its  appearance 
in  the  form  of  green  discoloration  in  the  right  iliac  space  or  on 
the  abdominal  structures,  the  body  must  have  been  dead  not 
less  than  two  days  or  more  than  five.  If.  however,  putrefaction 
is  present,  then  the  time  may  be  extended  to  eight  days  rr 
longer. 

Length  of  Time  Which  Has  Passed  After  Commencement  of 

Putrefaction. 

According  to  Taylor,  putrefaction  is  first  manifested  by  a 
slight  greenish  discoloration  of  the  skin  of  the  abdomen,  while 


*8  THE  ART  AND  SCIENCE  OF  EMBALMING 

according  to  Woodman  and  Tidy  putrefaction  begins  in  the 
mucous  membrane  of  the  trachea  and  larynx  first,  but  it  is  not 
shown  by  any  external  signs  such  as  are  present  on  the  skin  of 
the  abdomen.  Nearly  all  medico-legal  investigators  hold  the 
same  opinion  on  this  point.  Putrefaction  is  certainly  one  of 
the  most  unequivocal  signs  of  death.  The  greenish  tinge  of 
decomposition  usually  manifests  itself  in  from  twenty-four  hours 
to  three  days  in  summer,  and  from  three  to  twelve  days  in  win- 
ter, depending  on  the  degree  of  cold.  In  some  cases  it  may  be 
present  within  twelve  hours  after  the  death,  and  in  extreme 
cases  I  have  not  observed  it  even  after  the  lapse  of  fifteen  days. 
This,  however,  was  in  the  body  of  an  asphyxiated  person.  These 
bodies,  be  it  remembered,  take  on  decomposition  slowly,  if  it 
has  been  caused  by  the  ordinary  illuminating  gas  or  natural 
gas,  but  in  those  who  have  been  suffocated  with  coal  gas 
(methane  gas)  and  sulphuretted  hydrogen  gases,  the  body  will 
take  on  putrefactive  changes  very  rapidly.  The  bodies  of  new- 
born children  and  those  of  women  dying  in  child-birth  undergo 
putrefaction  very  rapidly.  The  child's  body  contains  more 
fluids  and  thus  more  moisture.  This  always  has  a  tendency  to 
hasten  putrefaction,  as  is  evidenced  by  the  rapidity  with  which 
decomposition  manifests  itself  in  the  bodies  of  those  who  die  of 
dropsy  (general  anasarca).  The  external  conditions  affecting 
decomposition  are  the  air,  moisture  and  temperature.  The  influ- 
ence of  the  atmosphere  upon  the  decomposition  of  animal  tissue 
is  well  understood,  and  from  the  ([notations  made  on  another 
page  it  will  be  seen  that  a  body  will  decompose  in  air  nearly 
three  times  as  rapidly  as  it  will  when  the  air  is  excluded. 
Oxygen  has  a  great  deal  to  do  with  the  decomposition  of  animal 
tissues.  Reese  says  that  nitrogen  will  preserve  animal  tissues. 
However,    I    do   not   believe   this   gas    alone   would    have    much 
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formed  on  a  body  in  order  to  disprove  this  statement.  The  body 
was  placed  in  an  air-tight  casket  without  being  embalmed  or 
Having  anything  applied  to  it  to  preserve  it.  By  means  of  a 
small  opening  in  the  casket  a  rubber  tube  and  a  vacuum  pump 
all  of  the  air  surrounding  the  body  was  exhausted.  Putrefaction 
was  delayed  a  little,  not  manifesting  itself  until  the  third  or 
fourth  day,  but  when  once  begun  it  progressed  as  rapidly,  and 
seemed  to  be  in  excess  of  what  might  have  been  expected  if  the 
body  had  been  left  in  the  open  air.  Bacteria  develop  best  in  bod- 
ies having  a  great  deal  of  moisture.  As  previously  stated,  the 
bodies  of  infants,  and  women  in  child-birth  will  decompose  more 
rapidly  than  ordinary  persons.  The  woman  during  pregnancy  has 
an  increase  in  the  amount  of  blood,  thus  an  increase  in  the 
amount  of  fluids  of  the  body.  During  this  critical  period  she  must 
not  only  take  care  of  her  own  body  and  supply  it  with  nutritious 
blood,  but  must  have  enough  blood  to  supply  that  of  the  chill 
in  utero.  Fat  persons  and  those  of  a  lymphatic  tendency  gen- 
erally decompose  very  rapidly ;  lean  ones  rather  slowly,  unless 
they  have  been  entirely  exhausted  by  some  lingering  disease. 
The  effect  of  moisture  is  well  understood  by  all  bacteriologists. 
Saprophitic  bacteria  develop  very  rapidly  in  the  bodies  of  per- 
sons who  have  an  excessive  amount  of  serous  fluids  in  them,  but 
if  moisture  be  excluded  from  the  tissues  by  drying,  by  removing 
the  moisture,  or  the  introduction  of  some  chemical  into  the  body 
that  will  unite  with  the  water  and  serous  matters  and  form  a 
solid  or  semi-solid  substance  of  a  different  chemical  composition, 
then  putrefaction  may  even  be  arrested  in  those  bodies  that  die 
of  dropsy  or  child-birth  or  a  disease  where  a  large  amount  of 
serous  matter  is  distributed  throughout  the  body.  If  one  was 
called  to  examine  a  body,  and  after  taking  in  all  of  the  circum- 
stances which  tend  to  influence,  accelerate  or  modify  decomposi- 
tion, it  is  found  that  the  abdomen  is  green,  the  rigor  mortis  has 
disappeared,  the  temperature  of  the  body  lowered,  it  feels  cold, 
and  the  extremities  are  pliant,  as  well  as  the  muscles  of  the  trunk 
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and  abdomen,  there  being  a  decrease  of  tension  in  the  eye,  and 
the  cornea  when  pressed  upon  with  a  pencil  point,  or  other  instru- 
ment, receives  an  indentation  which  does  not  disappear,  such  a 
body  has  been  dead  from  one  to  three  days  in  summer,  and  from 
three  to  fifteen  days  in  winter,  according  to  the  degree  of  tem- 
perature at  the  time.  I  desire  to  quote  a  case,  that  of  an  individ- 
ual whose  vocation  was  that  of  a  quarryman.  *  He  left  his  home 
in  early  December,  and  was  last  seen  going  over  the  mountains 
to  visit  a  friend.  He  never  reached  his  friend's  house.  Search 
was  made  for  him,  but  after  several  days'  diligent  effort  the 
body  could  not  be  located.  The  search  was  discontinued.  The 
following  spring,  about  the  middle  of  March,  the  body  was 
accidentally  discovered  by  some  hunters.  Tt  was  taken  to  our 
undertaking  establishement  (Connellsville,  Pa.),  where  I  made 
an  examination.  There  was  no  sign  of  decomposition  over  the 
abdominal  cavity  except  a  slight  greenish  yellow  just  over  the 
stomach.  The  body  was  intensely  rigid,  and  before  it  could  be 
straightened  it  was  necessary  to*  cut  the  tendons  of  the  soleus 
and  plantarus  muscles,  the  tendons  of  the  biceps  and  the  flexor 
tendons  of  the  arm.  There  was  not  a  sign  of  decomposition 
about  the  face  or  neck  save  the  inelasticity  of  the  cornea  and 
a  decreased  tension  in  the  eye,  giving  it  a  sunken  appearance. 
It  happened  that  during  this  winter  it  was  very  cold  from 
December  to  March,  the  temperature  being  at  a  freezing  point 
nearly  all  that  time.  Thus  it  can  be  seen  that  decomposition 
could  not  advance  verv  much  in  such  a  climate.  If  a  body 
is  found  in  summer  time  with  blebs  (blisters)  over  the  skin 
and   maggots  in  the   muscles,   the   body   greatly   distended  with 
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to  examine  a  body  which  has  been  dead  evidently  a  considerable 
time,  and  you  find  that  the  chest  and  abdomen  have  burst  open 
and  discharged  their  contents,  the  ribs  and  some  of  the  bones 
of  the  extremities  denuded  of  their  fleshy  coverings,  it  is  safe 
to  presume  that  the  body  has  been  dead  from  one  to  two  months 
in  the  summer  and  from  two  to  five  months  in  the  winter.  It 
is  impossible  to  state  exactly  how  long  a  body  has  been  dead. 
The  greatest  authority  on  this  subject,  Orifila,  states  that  we 
cannot  do  any  more  than  conjecture.  Casper's  case,  where  the 
men  were  buried  at  the  same  time,  in  the  same  kind  of  soil,  in 
the  same  clothing,  and  each  found  in  a  different  state  of  decom- 
position a  few  weeks  later  when  they  were  exhumed,  will  be 
sufficient  to  put  us  on  our  guard  in  giving  a  concise  and  definite 
opinion  as  to  the  length  of  time  that  has  elapsed  since 
the  death.  But,  taking  everything  into  consideration, 
the  surroundings,  the  temperature,  the  condition  of  the  body, 
the  previous  history  of  the  individual  if  it  can  be  obtained,  the 
manner  and  cause  of  death,  we  will  be  able,  by  considering  all 
of  these,  to  form  an  opinion  which  will  have  some  weight  before 
a  tribunal  or  a  scientific  body.  An  important  case  occurred  in 
Chicago  in  1902 — the  case  of  Minnie  Mitchell.  It  appears  from 
the  evidence  that  this  girl  was  killed  and  left  on  the  prairie — 
southwest  of  Chicago.  When  discovered  a  week  later  it  had 
decomposed  to  such  an  extent  that  the  identification  was  almost 
impossible.  In  fact,  the  body  was  only  identified  by  means  of 
the  clothing  and  jewelry.  During  the  time  the  body  lay  on  the 
prairie  the  weather  was  moist. 

The  Formation  of  Adipocere  is  another  peculiar  phenomena 
which  appears  in  certain  cases  during  the  progress  of  decom- 
position. The  first  accounts  of  any  importance  on  this  subject 
are  those  published  by  Fourcroy  in  1789.  This  gentleman  ob- 
served a  change  from  the  ordinary  order  of  putrefaction.  In 
removing  the  remains  from  a  cemetery  in  Paris  he  came  upon  a 
large  number  of  bodies  that  had  been  buried  one  upon  the  other. 
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These  bodies  were  buried  in  very  moist  soil,  and  when  exhumed 
presented  the  appearance  of  a  soft,  cheesy  mass  of  a  dirty  white 
color.  This  condition  was  present  in  all  of  the  bodies,  and  in 
nearly  every  instance  the  whole  body  was  affected  alike.  Four- 
croy  gave  the  name  of  "adipocere"  to  this  condition.  It  is  also 
known  as  saponification.  Saponification,  or  the  formation  of 
adipocere,  canno't  take  place  only  in  the  presence  of  moisture; 
the  body  must  be  buried  in  very  moist  soil,  or  else  immersed 
in  water  for  a  considerable  time.  Drowned  subjects  frequently 
present  this  phenomena.  About  five  or  six  weeks  is  all  that  is 
required  for  the  body  of  an  infant  to  be  converted  into  adi- 
pocere, if  the  body  has  been  immersed  in  water  for  that  length 
of  time.  It  requires  a  much  longer  period  for  an  adult  subject — 
usually  one  year  will  elapse  before  the  process  is  completed.  If 
the  body  has  been  buried  instead  of  being  immersed  in  the 
water,  and  the  soil  be  in  a  moist  condition,  it  may  be  three  years 
before  saponification  is  complete.  It  has  been  found  upon  exam- 
ination of  these  bodies  that  adipocere  is  a  chemical  substance, 
composed  principally  of  ammonium  oleatc  and  stearate.  There 
is  also  frequent  deposits  of  lime  found  in  bodies  of  this  class. 
The  ammonium  is  obtained  from  the  nitrogen  of  the  body. 

In  India  the  body  of  a  young  Chinese  woman,  alleged  to 
have  died  in  child-birth,  was  exhumed  seventv-six  hours  after- 
wards.  It  was  found  to  be  considerably  saponified.  Such  a 
rapid  conversion  into  adipocere  can  only  occur  in  hot  countries. 
A  male  Hindoo  was  killed  by  the  kick  of  a  horse,  and  was 
buried  the  following  day.  Four  days  after  burial  the  body  was 
exhumed  and  found  to  be  in  an  advanced  state  of  saponification 
externally.     The  heart  and  liver  also  were  in  the  same  condition. 
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drowned  in  the  same  river.  The  body  was  discovered  seven 
days  afterwards.  Saponification  had  advanced  in  both  internal 
and  external  tissues.  The  stomach  of  this  individual  contained 
undigested  food,  flesh  and  potatoes.  The  flesh  in  the  stomach 
was  saponified  and  the  potatoes  not  altered  in  the  least.  One 
case  is  reported  in  India  where  a  body  was  completely  saponified 
both  externally  and  internally  in  the  short  space  of  forty-eight 
hours.  This,  however,  is  an  unusually  rare  occurrence,  and 
would  not  probably  happen  in  any  other  climate  remote  from 
India. 

Mummification. — This  constitutes  another  condition  bv 
which  the  ordinary  progress  of  decomposition  is  arrested.  Mum- 
mification is  a  condition  in  which  the  body  dries  up  or  desic- 
cates. This  is  very  frequent  in  hot  countries,  such  as  Arabia, 
Australia  and  Egypt.  Natural  mummies  may  also  be  found  in 
many  other  countries  remote  from  those  just  named.  In  the 
Monastery  of  St.  Petersburg,  those  bodies  which  are  found  dead 
in  the  snow  are  deposited  in  a  chapel  in  a  sitting  position.  This 
chapel  has  open  grated  windows,  giving  free  access  to  the  air, 
the  cold  of  which  seems  to  have  preserved  them  and  given  time 
for  drying.  I  have  seen  several  mummies  which  were  made  in 
the  United  States;  twt>  of  these  were  produced  in  the  state  of 
Alabama,  which  has  a  climate  favorable  to  mummification.  One 
of  them,  the  body  of  a  criminal,  was  in  a  perfect  condition  of 
mummification ;  the  other  one,  that  of  a  negress,  was  also  a  fine 
specimen,  but  had  begun  to  show  signs  of  decomposition.  Dur- 
ing my  services  as  Demonstrator  at  the  Indiana  College  of 
Embalming,  I  made  several  experiments  along  this  line,  some 
of  the  mummified  specimens  being  in  existence  at  the  present 

time. 

,The  bodies  of  those  who  die  from  some  of  the  wasting 
diseases  are  most  liable  to  this  change,  lean  persons  more  so 
than  plethoric  individuals.  Certain  embalming  preparations 
containing  a  large  amount  of  formaldehyde,  arsenate  of  soda  or 
alcohol  have  a  tendency  to  cause  mummification. 


CHAPTER  HI. 


Anatomy  of  the  Human  Body. 


Anatomical  Elements. 


Without  a  complete  knowledge  of  the  component  parts  of 
the  body,  the  embalmer  cannot  perform  his  work  in  a  scientific 
manner,  neither  will  he  be  able  to  appreciate  the  pathological 
and  morbid  conditions  that  present  themselves  in  the  various 
cases  he  is  called  upon  to  handle,  unless  he  is  well  acquainted 
with  the  details  of  the  normal  structure  of  the  human  body. 
While  it  is  not  necessary  that  the  embalmer  should  be  familiar 
with  the  histological  conditions  or  the  study  of  the  genesis  cf 
cells,  and  the  minute  anatomy,  he  should  be  well  acquainted 
with  the  structure  of  the  vascular  system,  the  arrangement  of 
the  different  viscera,  and  their  function  during  life. 

It  is  a  well-known  fact  that  the  ancient  embalmers  were 
well  acquainted  with  the  anatomy  of  the  body,  although  their 
facilities  for  study  were  nut  as  good  as  ours,  as  dissection  of 
the  human  body  was  entirely  prohibited  in  the  days  of  Hero- 
dotis  and  Diodorus  Sicilus,  who  were  the  historians  that  lived 
and  wrote  during  the  Egyptian  period. 
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tains  more  to  the  study  of  the  vascular  system,  and  to  the 
positions  of  the  viscera,  and  these  will  be  taken  up  in  theii 
entirety  and  will  be  described  in  detail ;  the  anatomical  ele 
ments,  independent  of  the  arteries,  veins  and  viscera,  will  b< 
described  sufficiently  to  give  the  reader  an  intelligent  idea  o: 
their  structure,  without  entering  into  an  exhaustive  treatise  on  thes< 
minor  subjects. 

Divisions  of  the  Body. — The  body  to  be  dissected  is  usualh 
divided  into  sections,  or  divisions,  namely:  The  head  and  neck 
the  thorax  and  upper  extremities;  the  abdomen  and  loivCr  ex 
tremities.  The  dissector  who  has  the  arm  and  thorax,  dissect! 
the  viscera  contained  in  that  cavitv,  which  are  the  heart  anc 
lungs;  also  their  coverings,  the  pericardium  and  the  pleura 
respectively.  The  dissector  who  has  charge  of  the  lower  extrem 
ities,  dissects  the  contents  of  the  abdominal  and  pelvic  cavities 
which  contain  the  liver,  gall  bladder,  stomach,  spleen,  pancreas 

large  and  smalj  intestines,  kidneys  and  their  appendages,  th . 

V 
supra  renal  capsules,  the  bladder  and  the  ureter;  and  in  the 

female  subject  the  uterus  or  womb,  and  the  falopian  tubes  anc 
ovaries;  the  peritoneum  is  the  covering  that  protects  the  intes- 
tines and  the  contents  of  the  abdominal  cavity. 

The  dissector  who  has  charge  of  the  head  and  neck,  alsc 
dissects  the  contents  of  the  cranial  cavitv  and  the  upper  pari 
of  the  spinal  cavity ;  these  cavities  enclose  the  brain  and  spina! 
cord  and  its  envelopes,  the  arachnoid  membranes,  pia  matei 
and  dura  mater. 

Division  of  the  Tissues. — The  human  body  may  be  further 
subdivided  into  its  anatomical  elements,  which  are:  skin,  sub- 
cutaneous tissues,  the  superficial  fascia,  muscles,  bursa?,  lym- 
phatics, synovial  membranes,  deep  fascia,  arteries,  veins 
nerves,  viscera,  ducts,  mucous  and  serous  membranes,  liga- 
ments, cartilages,  bones,  teeth,  hair  and  nails. 

The  Skin. — The  skin  is  composed  of  two  separate  and  dis- 
tinct layers,  the  outside  layer  being  known  as  the   epidermis 
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the  inner  layer  being  known  as  the  true  skin  or  cutis  vera.  The 
epidermis,  or  outside  layer,  is  made  up  almost  entirely  of  strati- 
fied epithelium,  the  cells  of  which  are  large  and  contain  more 
protoplasm  as  they  encroach  upon  the  cells  or  outside  layer  of 
the  true  skin.  In  the  colored  races  of  mankind,  the  pigment  o- 
coloring  matter,  which  serves  to  distinguish  one  race  from 
another,  is  found  in  the  deep  layer  of  cells  in  the  epidermis. 
There  are  no  blood  vessels  in  the  epidermis,  but  the  lymp'.i 
circulates  very  freely  through  channels  between  the  cells.  The 
nerves  are  distributed  quite  freely  throughout  the  entire  layer 
of  the  epidermis. 
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The  cutis  vera  or  inner  layer  of  the  skin  is  composed  of 
connective  tissue  of  a  very  dense  nature,  but  as  the  corium 
deepens,  the  connective  tissue  becomes  soft  and  cellular  as  it 
begins  to  encroach  upon  the  subcutaneous  tissues,  the  upper 
part  of  which  is  very  intimately  connected  with  the  under  sur- 
face of  the  true  skin. 

The  corium  is  very  freelv  sur>i>lied  with  blood  vessels  and 
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nerves;  the  blood  vessels  end  at  the  upper  surface  of  the  true 
skin  in  a  capillary  net  work. 

Subcutaneous  Tissue. — The  subcutaneous  tissue  is  found 
just  beneath  the  skin.  It  is  made  up  principally  of  adipose  01 
fatty  tissue.  In  many  parts  of  the  body  this  subcutaneous  tis- 
sue may  be  divided  into  two  layers,  which  are  then  known  as 
the  superficial  and  deep  layers  of  the  subcutaneous  tissue. 

Superficial  Fascia. — The  superficial  fascia  of  the  body  is 
a  dense  fibrous  layer  which  covers  the  whole  of  its  surfaces 
beneath  the  skin.  In  many  places  the  superficial  fascia  is  formed 
into  ligaments,  which  serve  to  bind  down  the  tendons,  as  in 
the  wrist  and  ankle,  and  in  these  situations  it  is  much  thicker 
and  stronger  than  in  other  parts  of  the  body. 

Muscles. — Since  muscular  tissue  forms  the  greater  part  of 
the  fleshy  constituents  of  the  body,  we  should  endeavor  to 
investigate  it  as  fully  as  possible.  All  muscular  tissue  possesses 
the  power  of  contractility,  either  through  the  form  of  nervous 
stimuli  or  from  mechanical  irritation  by  means  of  electric  cur- 
rents. The  degree  of  contraction  varies,  however,  with  different 
muscles  and  in  different  regions  of  the  body.  Histologists  have 
divided  muscular  tissue  into  two  kinds — voluntary  and  involun- 
tary; and  a  still  further  division  in  that  of  the  heart,  which  is 
known  as  cardiac  muscular  tissue,  and  will  be  described  more  in 
detail  with  the  anatomy  and  description  of  the  heart.  Voluntary 
muscles  are  those  under  direct  control  of  the  will,  while  invol- 
untary muscles  are  entirely  independent  of  the  will.  The  vol- 
untary muscles  of  the  human  body  are  attached  to  the  bony 
frame-work  of  the  body,  either  at  their  origin. or  their  insertion, 
there  being  but  rare  exceptions  to  this  rule.  Their  principal 
use  is  that  of  motion  and  locomotion.  The  involuntarv  muscles 
of  the  body  are  found  chiefly  in  the  viscera  and  between  th.* 
internal  and  external  coats  of  the  arteries,  veins  and  lymphatics. 
The  involuntary  muscles  are  supplied  by  the  sympathetic  nerves. 

Minute  Anatomy. — If  a  section  of  muscle  be  examined  under 


56  THE  ART  AND  SCIENCE  OF  EMBALMING. 

a  low  power  of  the  microscope,  it  will  present  several  important 
and  separate  structures;  the 
outside  shield  of  the  muscle 
is  a  fibrous  structure  and 
exists  between  all  the  large 
muscles,  under  the  name  of 
intermuscular  septa,  but  as 
soon  as  we  take  a  section 
through  a  part  of  the  mus- 
cles, we  find  that  the  musclj 
is  further  divided  into  bun- 
dles of  muscular  fibres. 
These  fibres  are  either  cir- 
cular or  pyramidal  in  shape 
anil  are  separated  from    one 

I.   annul  pcrlmnlum:    2.    rultuln. :    ».        ailOtllCF    by      »     thin      fiblOll* 
Internal  perimysium ;  4.  mum-le  Bore.  ,  ,  ,, 

meml>ranc     known     as     the 

internal  perimysium,  while  the  membrane  which  invests  the 
whole  of  the  muscular  fibres  is  known  as  the  external  perimy- 
sium. The  little  delicate  membrane  which  separates  each  fibre 
is  known  as  the  sarcolema,  and  is  a  very  elastic  membrane, 
being  transparent  and  possessing  considerable  strength.  The 
fibres  in  the  muscles  are  very  short,  varying  in  length  from  30 
to  40  millimeters,  and  are  arranged  parallel  to  the  course  of  the 
muscle.  These  fibres,  when  examined  with  still  higher  powers, 
present,  in  the  case  of  the  voluntary  muscle,  a  striped  appear- 
ance, while  the  involuntary  fibres  are  destitute  of  these  sana- 
tions; thus  voluntary  muscles  are  known  as  striped,  while 
involuntary  muscles  are  known  as  tinslriped  muscles, 

The  Vascular  Supply.— The  blood  -npply  in  the  muscles 
of  the  body  is  very  greal  and  is  eharaeleristie  in  the  distribu- 
tion of  the   capillary  branches     The  vrwN,  afli-r  entering  the 
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which  are  more  or  less  circular,  and  within  this  capillary  ar- 
rangement the  muscular  fibre  is  contained.  The  muscular  fibres 
are  freely  supplied  with  lymphatics  and  nerves,  the  nerves  always 
entering  the  muscles- at  the  center,  then  spreading  towards  each 
extremity. 

Chemical  Composition. — The  chemistry  of  the  muscles  is. 
very  little  understood,  on  account  of  the  coagulation  that  takes 
place  in  its  substance  immediately  after  death,  but  numerous 
experiments  along  this  line  of  investigation  prove  that  after  the 
muscular  fibre  has  been  separated  from  the  fats  and  connective 
tissue,  then  frozen  and  placed  in  a  mortar  and  the  fluids  ex- 
pressed through  linen,  which  acts  as  a  sort  of  filtering  agent,  a 
slight  yellow  syrupy  fluid  is  obtained,  .known  as  the  muscle 
plasma.  This  muscle  plasma,  or  muscular  juice,  is  mostly 
neutral,  but  in  some  cases  is  alkaline.  As  soon  as  this  fluid 
is  obtained  from  the  muscular  fibres  it  undergoes  a  spontaneous 
coagulation  at  ordinary  temperature,  and  resembles  very  much 
the  plasma  taken  from  human  blood.  This  plasma  subsequently 
contracts  and  presses  out  a  thin  serous  fluid,  which  is  known 
as  the  myosin  of  the  muscle.  This  myosin  is  acid  in  reaction, 
and,  in  the  dead  body,  as  soon  as  it  coagulates,  it  causes  a 
peculiar  condition,  known  as  rigor  mortis,  or  post  mortem 
rigidity,  which  appears  in  all  bodies  after  death,  and  which  is 
discussed  in  full  in  the  chapter  on  that  subject. 

Bursae.— The  bursae  in  the  human  body  are  <of  two  kinds — 
bursa  mucosa  and  bursa  synovia.  The  bursae  mucosae  are  found 
in  the  subcutaneous  areolar  tissue  beneath  the  skin  and  some 
bony  prominence,  as  at  the  elbow  joint  and  over  the  patella  at 
the  knee  joint.  The  bursae  synoviae  are  found  in  the  deeper 
tissues,  usually  between  muscles  or  tendons.  These  bursae  are 
closed  sacs,  except  where  they  are  situated  near  a  joint.  In  this 
situation  they  usually  communicate  with  the  synovial  mem- 
branes. They  are  composed  of  fibrous  tissue  and  contain  a 
viscid  fluid. 
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Lymphatics. — In  addition  to  the  general  or  systemic  circula- 
tion of  blood,  we  have  a  separate  system  of  vessels  for  the 
circulation  of  lymph.  These  vessels  are  known  as  lymphatic 
vessels.  The  lymphatic  vessels  generally  begin  at  the  periphery, 
in  what  are  known  as  lymph  spaces.  These  spaces  are  found 
in  nearly  all  of  the  organs  and  tissues  of  the  body.  The  lymph 
which  is  taken  up  from  these  lymph  spaces  and  from  the  lymph 
channels  in  the  intestines  is  collected  into  a  large  system  of 
vessels  at  the  receptaculum  chyli,  which  is  situated  in  the 
abdominal  cavity  at  a  point  opposite  the  third  lumbar  vertebra. 
The  lymph  which  has  been  collected  into  the  larger  lymph  ves- 
sels, ascends  towards  the  root  of  the  neck,  where  it  is  emptied 
;nto  the  thoracic  duct,  which  in  turn  empties  it  into  the  subcla- 
vian vein.  The  lymph  fluid  which  circulates  in  these  vessels  is 
of  a  clear,  viscid  consistency,  and  is  supposed  to  come  largely 
from  the  lymph  which  has  escaped  through  the  tissues  from  the 
blood  current  and  in  the  interstices  of  the  villi  of  the  intestines. 

At  the  beginning  of  the  lymph  capillaries,  which  are  always 
larger  than  the  blood  capillaries,  the  vessels  have  but  one  coat, 
this  gradually  merges  into  sinuses  or  open  vessels,  but  as  the 
capillaries  encroach  upon  the  larger  lymph  vessels  they  begin 
to  take  on  the  more  substantial  form  of  vessels,  having  distinct 
coats  and  valves  along  their  course,  so  as  to  prevent  the 
regurgitation  of  the  lymph.  These  valves  are  nearly  analagous 
to  the  valves  in  the  veins.  All  along  the  course  of  these  lym- 
phatics, but  more  especially  in  the  neck  and  along  the  flexure 
of  the  thigh,  corresponding  to  the  location  of  Poupart's  liga- 
ment, will  be  found  a  series  of  glands.  These  glands  vary  in  size 
— from  that  of  a  millet  seed  to  that  of  a  hazel  nut — in  the 
normal  or  physiological  condition  ;  but  in  certain  diseases  infect- 
ing  these   glands,    they    increase   in    size   considerably.      These 


ANATOMY  OF  THE  HUMAN   BODY.  6] 

system  of  meshes  before  it  proceeds  along  the  course  of  th< 
vessel  towards  the  thoracic  ducts;  which  empty  the  lypml 
fluid  into  the  circulation.  These  ducts  enter  the  sub 
clavian  vein  at  the  junction  of  the  subclavians  with  the  interna 
jugulars. 

Synovial  Membranes. — Lining  the  surfaces  of  the  joints 
and  interposed  between  certain  muscles  and  tendons,  is  a  mem 
braneous  sac,  which  secretes  a  clear  viscid  fluid,  not  unlike  th< 
white  of  an  egg.  This  fluid  is  known  as  synovia,  and  serves  tc 
lubricate  the  joints  and  articular  parts  of  the  body.  Thes< 
membranes  are  composed  of  connective  tissue,  and  are  tough 
and  fibrous.  The  synovial  membrane,  situated  in  the  knee  joint 
is  the  largest  in  the  body. 

Deep  Fascia. — Closely  investing  the  muscles  and  forming 
the  sheaths  for  the  arteries  and  veins  is  a  membrane,  fibrous  in 
texture,  very  inelastic  and  unyielding.  This  membrane  which 
invests  the  deeper  tissues  of  the  body,  is  known  as  the  deep 
fascia.  It  serves  to  protect  the  different  structures  and  to  give 
attachment  to  muscles,  as  is  the  cases  of  that  of  the  tensoi 
vaginae  femoris  muscle  in  the  thigh;  serving  also  to  protect 
the  body.  The  membrane  is  thicker  on  the  outside  of  the 
extremities  than  on  the  inner  side.  It  closely  invests  every 
muscle,  and  in  many  cases  is  attached  to  the  periostium  of  bone. 
Where  it  invests  the  muscles  separately,  the  fascia  between  the 
muscles  is  known  as  the  intermuscular  septa. 

The  Arteries. — The  arterial  system  is  one  complete  net 
work  of  vascular  tubes  which  serve  to  convey  the  blood  from 
the  heart  to  the  capillaries,  which  are  found  in  all  parts  of  the 
body.  The  arteries  are  made  up  of  three  distinct  coats,  an  inner 
endothelial  coat,  so  arranged  that  the  epithelium,  lining  the  inner 
part  of  the  tube,  points  toward  the  long  axis  of  the  vessel.  This 
coat  becomes  detached  verv  earlv  after  death,  and  is  easilv 
separated  from  the  remaining  coats.  The  middle  coat  is  com- 
posed principally   of  muscular   and     elastic    tissue,   and    gives 
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strength  and  elasticity  to  the  vessel.  This  middle  coat  is  different 
in  many  of  the  arteries.  In  the  carotid  and  some  of  its  imme- 
diate branches,  also  in  the  aorta  and  the  larger  blood  vessels 
generally,  the  middle  coat  has  nearly  the  same  amount  of  elastic 
tissue  as  it  has  muscular  tissue.  In  the  smaller  arteries  the 
muscular  tissue  predominates. 

The  external  or  outside  coat  of  the  arteries  is  composed 
of  connective  tissue  with  a  small  amount  of  elastic  tissue  inter- 
posed as  the  external  coat  approaches  on  the  middle  tunic.  The 
outside  coat  of  the  artery  gives  a  great  deal  of  strength  to 
the  vessel,  and  is  not  so  easily  torn  or  separated  from  the  other 
coats  when  a  ligature  is  placed  around  it. 

The  Veins. — The  veins,  like  the  arteries,  have  three  coats. 
The  inner  coat  is  made  up  of  much  the  same 
material  as  the  inner  coat  of  the  arteries,  but 
the  inner  coat  of  the  veins  has  less  elastic 
fibres  in  it  and  it  seldom  becomes  a  complete 
membrane.  The  inner  coat  of  the  veins  is  not 
so  easily  detached  as  is  the  case  with  the 
arteries.  The  middle  coat  contains  both  mu.s- 
cular  tissue  and  clastic  tissue,  but  they  are  in 
less  quantity  than  the  middle  coat  of  the 
arteries.  The  external  or  outside  coat  is  com- 
posed principally  of  white  fibrous  ennnecthe 
tissue,  intermingled  with  elastic  fibre* :  thN 
coat  is  stronger  than  the  external  coat  of  tin- 
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differ  in  different  parts  of  the  body.  Some  of  the  veins  have  one 
or  another  coat  developed  more  than  the  average,  while  others 
will  be  found  deficient  in  the  inner  or  external  wall. 

The  Nerves. — All  nerve  trunks,  whether  derived  from  the 
cerebro-spinal  or  the  sympathetic  system,  may  be  classed  under 
two  headings — medullary  and  non-medullary.  The  nerves 
springing  from  the  brain  and  cord  are  made  up  of  the  medullary 
variety,  while  those  springing  from  the  sympathetic  system  are 
mostly  non-medullated. 

The  nerves  for  the  most  part  tend  to  follow  the  course  of 
the  blood  vessels,  and  in  many  instances  will  be  found  in  the 
same  sheaths.  They  can  be  distinguished  from  the  vessels  of 
surrounding  tissue  by  their  white  color,  inelasticity  and  fibrous 
texture,  being  hard  to  the  touch  and,  unlike  the  arteries  or  veins, 
they  have  no  central  opening. 

Ducts. — Ducts  are  tubes  or  canals  which  serve  to  convey 
the  products  of  secretion  into  the  intestines,  or  in  the  case 
of   the   thoracic   duct,    into    the   circulation.     There    are    many 

smaller  ducts 
and  canals  in 
different  parts 
of  the  human 
anatomy  which 
serve  merely  as 
efferent  tubes. 
These  ducts  arc 
generally    com- 

Paorreatk-  and   Ml*  Dui'Is  iipeninu   Int"   (he    Impaling,  posed    of    three 

coats,  the  middle  coat  being  made  up  principally  of  muscular  tis- 
sue. The  largest  ducts  in  the  body  arc  the  ducts  leading  from  the 
liver  (the  ductus  communis  choledicus,  the  hepatic  duct  and  the 
cystic  duct).  The  duct  leading  from  the  pancreas  and  the  bile  duct 
empties  into  the  duodenum  (see  cut  uf  pancreas),  the  upper  part 
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of  the  small  intestines.  In  the  foetal  state  we  have  two  ducts 
which  serve  to  convey  the  blood  from  one  vascular  channel 
to  another;  these  ducts  close  at  birth.  They  are  the  ductus 
arteriosis  and  the  ductus  venosis. 

Mucous  and  Serous  Membranes. — The  inner  coats  or  lining 
of  the  canals  of  the  body,  such  as  the  intestinal  canal,  the  vagina, 
the  mouth,  etc.,  are  lined  with  mucous  membrane.  As  this 
mucous  membrane  approaches  the  orifices  of  the  body,  it  be- 
comes intimately  connected  to  the  skin,  the  point  of  union  being 
marked  by  a  distinct  line,  as  at  the  lips.  The  serous  membranes 
in  the  body  serve  to  protect  the  viscera  and  tissues  from  friction, 
and  in  some  instances  they  serve  to  protect  the  viscus  which 
they  surround.  The  serous  membranes  invest  all  opposed  sur- 
faces and  form  the  lining  for  the  abdominal  and  thoracic  cavities. 
All  of  the  viscera  are  surrounded,  more  or  less,  with  serous 
membranes. 

Ligaments. — Ligaments  are  found  around  all  joint  surfaces 
of  the  body.  They  are  composed  principally  of  elastic  tissue. 
These  ligaments  are  exceedingly  tough  in  texture,  and  are  the 
means  of  binding  the  joints  together,  thus  holding  the  joint 
surfaces  in  apposition  and  preventing  displacement.  The  liga- 
ments are  pliable  but  inextensible,  permitting  of  easy  movement 
in  a  limited  direction. 

Cartilage. — There  are  several  varieties  of  cartilage  in  the 
body,  according  to  the  location  and  the  function  it  has  to  serve. 
It  is  found  on  the  articular  extremities  of  the  bones,  and 
between  the  vertebra.  The  costal  cartilages  of  the  ribs,  which 
connects  the  ribs  to  the  sternum  or  breast-bone,  are  made  up  of 
strong  white  fibro  cartilage,  while  the  cartilages  of  the  ear  and 
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column  and  joint  surfaces  serve  as  a  cushion  to  prevent  con- 
cussion. 

Bone. — For  convenience  of  description,  the  bones  of  the 
skeleton  may  be  divided  into  long,  short,  flat  and  irregular. 
The  skeleton  gives  attachment  to  the  muscles  and  soft  tissues 
of  the  body,  maintains  the  shape  and  position,  and  protects  the 
viscera  from  injury.  There  are  two  hundred  distinct  bones  in  an 
adult  human  body,  but  in  a  child  this  number  is  increased  on  account 
of  certain  bones  of  the  pelvis,  being  divided.  These  subse- 
quently become  united  in  the  adult  state. 

The  skull  consists  of  twenty-two  bones,  fourteen  of  which 
form  the  face,  and  eight  unite  to  form  the  cranium.  The  spinal 
column  is  made  up,  in  the  adult,  of  twenty-six  bones,  while  in 
the  child,  on  account  of  the  yet  incomplete  union  between  the 
sacrnm  and  coccyx,  there  are  thirty-three  bones.  The  sides  and 
anterior  wall  of  the  thorax  is  composed  of  the  sternum  and 
twelve  pairs  of  ribs,  which  make  in  all  for  the  chest  twenty-five 
bones.  In  the  arm  and  hand  we  have  thirty  bones,  wfhich,  if 
we  include  the  clavicle  or  collar-bone,  and  the  scapula  or 
shoulder-blade,  makes  thirty-two  bones,  and  counting  those  in 
the  opposite  arm  and  hand  would  make  in  all  sixty-four  bones 
for  the  upper  extremities.  The  bones  of  the  leg  and  foot  are 
thirty  in  number ;  thus,  if  we  consider  the  pelvis,  which  is  com- 
posed of  the  innominate  bones,  and  the  bones  in  the  opposite 
leg  and  foot,  we  have  in  all  sixty-two  bones  in  the  lower 
extremities. 

The  thorax  is  composed  of  the  sternum  in  front,  the  ribs 
laterally,  and  the  thoracic  vertebra  posteriorly.  It  is  a  conical- 
shaped  structure  with  the  base  formed  by  the  diaphragm  and 
the  apex  by  the  root  of  neck. 

The  clavicle,  or  collar-bone,  and  the  scapula,  or  shoulder- 
blade,  serve  to  unite  the  thorax  to  the  arms,  the  clavicle  being 
connected  to  the  first  piece  of  the  sternum  and  articulating 
with  the  acromian  process  of  the  scapula.     The  clavicle  is  a 
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long  bone,  cylindrical  in  shape,  and  serves  as  a  prominent  bony 
landmark  for  the  location  of  certain  arteries  and  veins.  The 
humerus  is  the  largest  bone  in  the  arm,  and  is  a  long  bone, 
cylindrical  in  shape  and  articulating  at  its  upper  end  with  the 
scapula,  and  below  forming  the  elbow  joint  by  articulating  with 
the  ulna.  The  radius  and  ulna  are  long  bones  of  the  fore-arm. 
The  brachial  artery  and  basilic  vein  run  in  a  parallel  course 
over  the  inner  and  anterior  surface  of  the  humerus.  The  bones 
in  the  thigh  and  leg  are  the  femur,  tibia  and  the  fibula.  The 
femoral  vessels  and  nerve  run  over  the  course  of  the  femur, 
while  the  anterior  and  posterior  tibial  arteries  and  veins  pass 
in  front  of  and  behind  the  tibia  respectively. 

Microscopical  Appearance  of  Bone. 

All  bones  are  composed  of  two  substances — animal  and 
mineral.  The  mineral  matter  is  made  up  principally  of  lime 
salts,  the  phosphate  and  the  carbonate  predominating.     These 


can   be   dissolved   out 
chloric    acid,    the    an 
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are  composed  of  compact  layers,  while  the  irregular 
and  some  of  the  smaller  long  bones,  also  the  flat  variety, 
are  composed  of  an  outside  or  compact  layer,  while  the  inner  or 
middle  parts  of  the  bones  are  cancellous.  If  a  section  be  made 
through  the  humerus  it  will  be  found  hollow  in  the  center,  the 
hollow  being  filled  with  a  substance  known  as  marrow.  If  a 
section  of  one  of  these  bones  be  placed  under  a  low  power  of 
the  microscope,  there  will  be  seen  numerous  little  openings  or 
canals  through  which  the  blood  vessels  ramify  in  distributing 
the  nourishment  to  the  bone.  These  canals  are  known  as 
haversian  canals.  Around  these  haversian  canals  are  seen  sev- 
eral smaller  spaces  arranged  in  a  circle ;  these  are  known  as  the 
lacunae.  Nearly  all  of  the  long  bones  and  many  of  the  irregular 
bones  are  supplied  by  a  nutrient  artery  which  enters  the  bone 
near  the  center,  and  then  gives  off  branches  which  distribute 
the  blood  to  its  extremities.  All  of  the  bones  have  an  outside 
and  an  inside  membranous  covering.  The  outside  membranous 
covering  of  the  bones  is  known  as  the  periosteum  and  is  com- 
posed of  two  layers,  the  inner  one  of  which  supports  the  blood 
vessels  and  contains  the  bone  cells  known  as  osteoblasts.  This 
inner  layer,  on  account  of  its  bone-forming  principles,  is  known 
as  the  osteogenetic  layer,  and  lies  next  to  the  true  bone. 

Teeth. — Human  beings  have  two  sets  of  teeth.  The  first 
appear  in  childhood  and  are  known  as  milk  teeth,  and  are  twenty 
in  number.  Milk  teeth  are  also  known  as  temporary  teeth. 
while  the  permanent  teeth  last  until  old  age.  There  are  thirty- 
two  permanent  teeth,  being  divisible  into  several  classes,  known 
as  inciscors,  canines,  bicuspids,  and  molars.  The  teeth  are  made 
up  of  three  different  substances  which  are  known  as  the  enamel, 
the  dentine  and  the  cement  or  crusta  petrosa.  The  dentine 
forms  the  principal  part  of  the  teeth;  the  cement  or  crusta 
petrosa  is  a  bony  layer  which  covers  the  roots;  the  enamel  is 
the  hardest  part  of  the  teeth,  and  covers  the  crown. 

Hair. — The  hair  and  nails,  also   the  sweat   inlands   and   the 
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sebaceous  glands,  are  all  outgrowths  from  the  malpighian  layer 
of  the  epidermis  or  outer  layer  of  the  skin.  The  hair  is  generally 
composed  of  a  shaft  and  a  central  canal,  through  which  the 
nouishment  is  derived  from  the  root.  This  part  of  the  hair 
may  penetrate  farther  than  the  external  layer  of  the  skin  and 
reach  to  the  subcutaneous  layer  beneath  the  corium.  A  great 
deal  has  been  written  concerning  the  post  mortem  growth  of 
the  hair,  but  on  the  authority  of  C.  Henri  Leonard,  M.  A.. 
M.  D.,  this  is  disputed.  This  eminent  scientist  says  its  growth 
after  death  is  more  a  horrid  fiction  than  anything  else.  It  is 
entirely  at  variance  with  scientific  and  physiological  facts  and 
principles.  I  am  well  aware  that  many  instances  are  quoted, 
by  those  that  delight  in  the  marvelous,  of  such  growths.  But 
hair  growth  is  just  as  much  a  living  physiological  process  as 
the  beating  of  the  heart ;  both  depend  upon  circulating  blood 
for  their  food,  and  when  this  is  denied  them,  both  cease  to  live. 
I  admit  an  apparent  growth  of  hair  after  death,  but  there  is 
a  vast  difference  between  this  growth  and  a  genuine  one.  The 
apparent  one  is  made  from  just  the  opposite  conditions  that 
would  favor  the  true  one;  for  the  apparent  is  seen  only  in  the 
shrinking  of  the  skin  tissues,  squeezing  the  blood  and  nourish- 
ment out  of  them,  thus  allowing,  through  the  contraction  of  the 
skin,  a  more  projected  appearance  of  the  hair  cylinder,  which  to 
an  unpracticed  eye  would  simulate  real  elongation.  This  appar- 
ent growth  may  be  observed  by  shaving  a  body  clean,  and  then 


CHAPTER  IV. 


The  Viscera  of  tke  Human  Body. 


By  the  term  viscera  is  meant  certain  organs  which  are 
found  in  the  head,  the  thoracic  and  abdominal  cavities.  In  the 
head  we  find  the  brain  and  the  beginning  of  the  spinal  cord, 
together  with  their  envelopes,  the  dura  mater,  the  pia  mater  and 
the  arachnoid  membranes.  In  the  thoracic  cavity  we  find  the 
central  organ  of  circulation,  the  heart;  the  organs  jof  respiration, 
the  lungs;  also  the  covering  of  these  organs ;  the  pericardium  and  the 
plura*.  In  the  abdominal  cavity  we  have  the  stomach,  large  and 
small  intestines,  the  liver,  gall  bladder,  pancreas,  spleen,  kidneys  and 
the  supra  renal  capsules  and  the  bladder.  In  the  female  subject  we 
have,  in  addition  to  these,  the  uterus  or  womb  and  the  ovaries.  The 
peritoneum  is  the  covering  which  is  found  protecting  the  organs  in 
the  abdominal  cavity. 

The  Brain. — The  average  weight  of  the  normal  adult  brain 
is  approximately  estimated  at  forty-eight  to  fifty  ounces.  In  the 
female  subject  the  weight  is  somewhat  less  than  that  of  the 
male  brain,  and  weighs  from  forty-six  to  forty-seven  ounces. 
The  brain  is  divided  into  four  separate  parts,  known  as  the 
cerebrum,  the  cerebellum,  the  medulla  oblongata  and  the  pons 
varolii,  all  of  which  are  contained  within  the  cavity  of  the  skull. 
On  removing  the  skull  cap  from  the  calvarium  we  at  once 
notice  a  white  membrane,  tough  and  elastic,  very  firmly 
attached  to  the  inner  membranes  of  the  skull,  and  more  so  to 
the  sutures  which  unite  the  different  bones;  this  membrane 
is    known    as   the   dura    mater.      Numerous    processes     of     the 
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dura  mater  serve  to  bind  the  different  parts  of  the  brain 
more  closely  together  and  to  fix  it  more  firmly  with  the  different 
bony  processes  of  the  skull.  On  removing1  this  membrane  we 
come  down  upon  the  brain  proper.  This  organ  will  be  seen 
to  have  numerous  grooves  and  fissures  running  through  it  in 
every  direction.  These  grooves  and  fissures  are  known  as  the 
convolutions  of  the  brain.  When  the  membrane  covering  these 
grooves  and  fissures  is  spread  out.  It  covers  according  to  Bail- 
larger,  670  square  inches  of  surface.  The  pia  mater  is  the  inter- 
nal covering  of  the  brain,  but  is  not  so  tough  and  fibrous  as  the 
dura,  the  outside  covering. 

Cerebrum. — The  cerebrum  comprises  the  principal  weight 
of  the  brain.  It  is  divided  by  the  longitudinal  fissure  into  two 
lateral  halves,  the  under  surface  of  each  half  being  still  further 
divided  into  three  lobes,  known  as  the  anterior,  middle  and 
posterior  lobes.  The  corpus  callosum  is  composed  of  a  thick 
layer  of  medullary  fibres  and  divides  or  forms  the  separating 
membrane  between  the  two  lateral  halves  of  the  cerebrum.  If 
an  incision  is  made  in  the  right  or  left  hemisphere  of  the  cere- 
brum, beginning  at  one  extremity  and  ending  at  the  other,  the 
knife  will  enter  a  cavity  which  extends  through  the  structure 
from  end  to  end.    This  is  known  as  the  lateral  ventricle. 

Cerebellum. — The  cerebellum  is  placed  posteriorly  to  the 
cerebrum  and  is  nearly  seven  times  smaller.  It  occupies  the 
posterior  fosae  of  the  skull,  and  is  made  up  of  the  same  cells 
as  the  cerebrum,  being  composed  of  white  and  gray  cells.  The 
white  matter  is  found  more  on  the  surface  of  the  cerebellum, 
while  the  gray  matter  is  found  in  the  deeper  structures.  The 
superior  vermiform  process  divides  the  cerebellum  into  two 
hemispheres,  which  arc  further  divided  into  lobes  and  processes. 
The  cerebellum  is  the  center  for  the  co-ordination  of  muscular 
movement.     The  cerebrum,    which   lies   anterior  and   above  the 
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expanded  portion  of  the  spinal  cord.  It  is  connected  to  the 
brain  by  several  membranes  and  processes  of  the  pons  varolii, 
and  extends  from  the  pons  varolii  to  the  upper  part  of  the  atlas, 
the  first  bone  of  the  spinal  column.  The  medulla  oblongata  is 
the  most  vital  part  of  man  and,  it  is  said,  is  the  only  place  in 
the  body  an  injury  of  which  will  cause  instant  death.  It  con- 
trols the  functions  of  circulation,  respiration  and  deglutition. 

Pons  Varolii. — The  pons  varolii  is  the  .commissure  whicfi 
connects  the  cerebellum  to  the  medulla  oblongata.  It  is  com- 
posed of  a  broad  band  of  white  fibres,  which  arch  on  either  side 
and  enter  the  cerebellum  in  the  form  of  a  thick,  rounded  cord. 
The  basilar  artery,  which  is  formed  by  the  vertebrals  and  assists 
in  the  formation  of  the  circle  of  Willis,  runs  through  the  fissure 
made  by  this  division,  into  the  two  cords  of  fibres,  which  enter 
the  cerebellum  on  each  side. 

Spinal  Cord. — The  spinal  cord  is  the  continuation  from 
the  medulla  oblongata,  and  extends  from  the  base  of  the  brain 
to  the  second  lumbar  vertebra,  where  it  ends  in  a  wide  expan- 
sion known  as  the  filum  terminale.  There  are  many  nerves 
which  branch  from  the  spinal  cord.  These  nerves  are  known 
as  spinal  nerves  and  are  divided  into  thirty-one  separate  pairs ; 
of  these  nerves  some  are  sensory  and  some  are  motor.  The 
arachnoid  membrane,  which  is  a  closed  sac,  is  the  membrane 
which  covers  and  protects,  to  a  certain  extent,  the  spinal  cord. 
It  secretes  a  thin  serous  fluid,  known  a>  arachnoid  fluid. 
The  spinal  cord  enters  the  back  bone  or  vertebra  through 
an  opening  formed  by  the  posterior  part  of  the  body  and  t1.< 
processes  of  the  vertebra  do  not  end  at  *)v  -a::.'-  plaa-  a-  th<-  ^p:!.;/ 
cord.  These  openings  in  the  vi-rt'-Sra  are  < ontinnon-  :"  - 
the  coccyx  to  the  skull.  The  cavity  of  •■.<■  -V*:!l  and  •).'■  - ':  > 
in  the  back-bone  or  spinal  column  corr.pri-e  v. iiat  i-  \  i:o  .:  ls 
the  cerebrospinal  cavity. 
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The  Alimentary  Canal. 

The  inner  surface  of  the  mouth  is  lined  with  mucous  mem- 
brane. This  is  continuous  with  the  mucous  membrane  lining 
the  pharynx  (the  throat).  The  throat,  or  pharynx,  is  the  expanded 
portion  of  the  upper  part  of  the  oesophagus  and  is  composed 
of  strong  muscles  and  fibrous  tissue,  which  connect  the  upper 
part,  with  muscular  attachments,  to  the  basilar  portion  of  the 
occipital  bone  and  to  the  inferior  surface  of  the  petrous  portion 
of  the  temporal  bones.  It  is  also  held  in  position  by  muscular 
attachments  to  the  styloid  process  of  the  temporal  bone,  to  the 
inferior  maxillary  bone  (lower  jaw)  and  to  the  hyoid  bone  and 
the  cartilages  of  the  larynx,  the  upper  expanded  portion  of  the 
trachea  or  wind-pipe.  The  throat  has  seven  openings  entering 
it — the  eustachian  tubes,  the  posterior  nares  or  nasal  opetiings,  the 
mouth,  the  oesophagus  and  the  larynx.  The  pharynx  extends  from 
the  base  of  the  skull  to  a  point  opposite  the  larynx  in  front,  and  the 
fifth  cervical  vertebra  behind. 

To  prevent  purging  in  severe  cases  the  embalmer  should 
first  disinfect  the  pharynx  with  the  fluid.  He  should  then 
saturate  cotton  in  the  disinfecting  fluid  and  after  squeezing  dry 
this  cotton  should  be  placed  in  the  throat  and  posterior  nares. 
All  gases  that  may  have  accumulated  in  the  stomach  should  firsc 
be  removed  and  these  organs  thoroughly  injected  with  the  pre- 
servative.    If  all  of  these  remedies  fail  it  may  be  necessary  to 
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The  (Esophagus. 
The  oesophagus,  or  gul- 
let, is  that  part  of  the  ali- 
mentary canal  which  carries 
the  food  from  the  mouth  to 
the  stomach.  It  begins  at 
the  lower  border  of  the 
pharynx  and  extends  to  the 
cardiac  orifice  of  the  stom- 
ach. It  is  composed  of  three 
coats,  which  arc  made  up  of 
mucous  tissue  on  the  inner 
surface,  the  middle  coat  be- 
ing composed  of  areolar  tis- 
sue ;  the  outside  coat  is 
composed  of  muscular  tis- 
sue. This  tube  receives  its 
blood  supply  from  branches 
of  the  subclavian  and  from 
the  aorta.  The  vessels  which 
branch  from  the  aorta  and 
subclavian  arteries  enters 
the  coats  of  the  oesophagus 
and  are  continued  along  in 
the  direction  of  the  tube  or 
long  axis  of  the  oesophagus. 
The  relations  of  this  struc- 
ture to  the  anatomy  of  tin- 
neck  should  be  carcfully 
considered,  as  the  cmbalnu-r 
is  required  to  cut  down 
upon  and  ligate  it  in  cases 
of  purging  which  resist 
milder  treatment,  such  as  plugging  the  throat  with  cotton, 
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moving  gases  or  injecting  fluid  into  the  stomach  and  trachea, 
etc. 

Relations. — In  the  neck  the  oesophagus  lies  in  close  relation 
to  the  trachea  or  wind-pipe  in  front.  The  thyroid  gland  and  the 
thoracic  duct  lie  in  front  of  it  as  it  descends  from  the  root  of 
the  neck  to  enter  the  thorax.  On  either  side  it  is  in  very  close 
relation  to  the  carotid  arteries,  especially  the  left  carotid,  as 
the  oesophagus  inclines  more  to  the  left  side.  The  recurrent 
laryngeal  nerves  are  situated  just  between  the  oesophagus  and 
the  trachea  (wind-pipe).  Behind,  the  oesophagus  rests  upon 
the  cervical  portion  of  the  spinal  column. 

Operation  for  Ligating  the  CEsophagus. — In  order  to  tie 
the  oesophagus,  in  extreme  cases  of  purging  from  the  stomach, 
the  incision  should  begin  about  one  and  one-half  inches  above 
the  sternum  or  breast-bone  and  a  little  to  the  left  of  the  trachea. 
The  incision  should  be  continued  down  to  the  top  of  the  breast- 
bone. This  incision  should  divide  the  structures  between  the 
trachea  and  the  anterior  border  of  the  sterno  mastoid  muscle, 
being  careful  not  to  injure  the  vessels  which  lte  at  the  immediate 
left  of  the  gullet.  After  the  first  incision  the  tissues  should  be 
carefully  dissected  away  with  the  handle  of  the  scalpel.  Pushing 
the  trachea  and  the  vessels  aside,  you  will  expose  the  oesoph- 
agus, which  may  be  secured  by  passing  the  blunt  hook  around 
it  and  drawing  it  up  into  the  wround,  when  it  may  be  tied.  It  is 
hardly  necessary  to  state  that,  with  all  of  the  other  means  now 
in  use  to  prevent  purging,  the  operation  for  ligating  the  oesoph- 
agtis  or  trachea  is  seldom  resorted  to.  If  it  must  be  ligated,  tape 
will  answer  the  purpose  best. 

The  Abdominal  Viscera. 

The    different   organs    contained    in    the    abdominal    cavitv 
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region,  just  beneath  the  diaphragm.  Its  cardiac  end  encroaches 
slightly  to  the  left  hypochondriac  region,  while  the  pyloric  end 
is  found  in  the  right  hypochondriac  region.  It  is  about  thirteen 
inches  long  and  five  inches  in  width  in  the  average  adult  subject, 
and  will  hold  anywhere  from  three  to  seven  pints.  The  stomach 
is  the  direct  continuation  of  the  oesophagus,  and  is  the  largest 
expanded  portion  of  the  alimentary  canal.  It  is  composed  of 
three  coats,  and  has  two  curvatures — a  greater  and  a  lesser, 
and  two  openings — the  cesophagal  and  the  pyloric  opening. 
the  latter  one  serves  for  the  passage  of  the  food  into  the  duode- 
num, the  upper  portion  of  the  small  intestines. 

The  inner  coat  of  the  stomach  is  a  mucous  coat,  and  has 
imbedded  in  its  structure    the    different  glands  which  secrete  the 
gastric   juice;   these   glands 
lie    wholly    in    the    mucous 
coat.     In  the  pyloric  region 
of  the  stomach  we  find  the 
mucous   glands,   and   in  the 
cardiac  end  of  the  stomach, 
the  true  peptic  glands.   The  \ 
middle  coat  of  the  stomach 
is   composed    principally 
muscular  tissue,  so  arranged 
that   the   fibres   run    in   dif- 
ferent  directions,   there   be- 
ing    three     sets     of     mus-   ■ 
cular     fibres,     the     longitu-   ' 
dinal,   the    circular  and  the 
transverse.     The  outside  coat   of   the  stomach   is  f urmed  by 
reflection  of  the  peritoneum,  and  is  a  serous  coat. 

The  Small  Intestines. — The  small  intestines  arc  abo 
twenty  feet  in  length,  have  four  coats,  and  are  divided  into  thr 
parts.     The  upper  part  of  the  small  intestines  is  known  as  t 
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duodenum;  the  second  part  is  known    as    the   jejunum;  the  third 
portion  of  the  small  intestines  is  known  as  the  ileum. 

The  Duodenum  is  the  direct  continuation  of  the  stomach, 
and  is  the  shortest,  the  most  expanded,  and  the  most  fixed  part 
of  the  small  intestines.  The  upper  part  of  the  duodenum  is 
supplied  with  a  valve,  which  is  situated  just  at  the  pyloric 
entrance  of  the  stomach.  This  valve  is  called  the  pyloric  valve, 
though  its  action  is  not  as  complete  as  valves  situated  in  other 
parts  of  the  body.  The  duodenum  takes  a  course  upwards  to 
the  under  surface  of  the  right  lobe  of  the  liver,  and  then  curves 
upon  itself  and  gradually  approaches  the  center,  where  it  empties 
into  the  jejunum.  The  duodenum  is  about  eight  inches  in 
length.  The  coats  of  the  duodenum  and  small  intestines  are 
the  inner  or  mucous  coat,  in  which  are  situated  the  intestinal  glands, 
lacteals  and  villi,  the  sub-mucous  the  muscular  and  serous. 

The  submucous  coat,  composed  principally  of  areolar  tissue, 
lies  between  and  connects  the  middle  or  muscular  coat  to  the 
mucous.  The  middle  coat  is  composed  of  muscular  fibres,  which 
are  arranged  in  a  longitudinal  and  transverse  direction.  The 
outside  coat  is  formed  by  a  reflection  of  the  peritoneum,  and  is 
called  the  serous  coat. 

There  are  several  openings  into  the  duodenum.  The  pan- 
creatic duct,  which  collects  the  secretions  from  the  pancreas, 
enters  the  upper  part  of  the  duodenum,  and  pours  the  pancreatic 
juice  into  the  small  intestines  at  this  place.  The  three  ducts 
which  lead  from  the  gall  bladder,  and  which  serve  to  collect  the 
bile,  empty  the  bile  into  the  upper  part  of  the  duodenum  by 
a  single  opening.  The  blood  supply  to  the  duodenum  is 
obtained  from  branches  of  the  hepatic  and  superior  mesenteric 
arteries. 

The  Jejunum. — The  jejunum  is  the  second  part  of  the  small 
intestines,  and  is  so  named  from  being  found  empty  after  death. 
Its  coats  are  much  thicker  than  the  rest  of  the  small  intestines 
and  are  suoolied  more  freelv  with  blood  vessels.     This  nart  nf 
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the  intestinal  canal  begins  a  little  to  the  left  of  the  second  lum- 
bar vertebra  at  the  ending  of  the  duodenum.  It  comprise? 
about  two-fifths  of  the  entire  length  of  the  small  intestine,  antf 


is  confined  more  to  the  central  and  iliac  regions  of  the  abdomi- 
nal cavity.  A  trocar  puncture  in  the  region  of  the  umbilicus,  in 
navel,  would  enter  some  of  the  folds  of  the  jejunum. 

The  Ileum.  The  ileum  is  the  lower  pari  of  the  small  intes- 
tines and,  is  the  continuation  of  the  jejunum,  it  forms  about 
three-fifths  of  the  entire  length  of  the  small  intestines.  There  is  no 
line  of  demarkation  between  the  beginning  or  ending  of  either  the 

:*mum  or  the  ileum.  This  part  of  the  small  intestines  is  paler 
[parti,  and  is  not  as  freely  supplied  with  blood  vessels 
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Its  caliber  is  much  smaller  than  that  of  the  jejunum  or  duo- 
denum. It  terminates  by  entering  the  colon  at  an  obtuse  angle 
in  the  right  iliac  fossa?. 

The  Large  Intestines. — The  large  intestines  are  about  five 


feet  in  length,  saculatcd  in  appearance,  and  divided  into 
the  ascending,  transverse  and  descending  colon,  and  the 
rectum.  The  small  intestines,  with  the  exception  of  a  portion  of 
the  duodenum,  are  surrounded  above  and  at  the  sides  by  the  as- 
cending, transverse  and  descending  colon.  Tile  small  intes- 
tines and  the  colon  are  both  held  in  their  position  by  the  mes- 
entery a  fid  processes  of  the  peritoneum,  but  the  small  intestines 
are  not  so  firmlv  attached  as  ihe  asi-cndiiiL'.  transverse  and  de- 
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scending  colon.  The  large  intestines  begin  at  the  ending  of  the 
ileum  at  the  location  of  the  ileocecal  valve  in  the  caecum.  The 
ascending  colon  passes  upward  from  the  right  iliac  fossae 
through  the  lumbar  region,  to  the  under  surface  of  the  liver  in 
the  right  hypochrondriac  space,  where  it  is  curved  upon  itself 
and  becomes  the  Transverse  colon,  it  then  takes  a  course  directly 
across  the  cavity,  at  its  superior  extremity,  and  along  the  an- 
terior wall  of  the  stomach,  through  the  epigastric  region,  and 
terminates  by  a  fold  in  the  left  hypochrondriac  space.  The 
descending  colon  is  continued  downward  from  this  space  to  the 
upper  part  of  the  left  iliac  fossae,  where  it  forms  an  "S"-shaped 
curve  known  as  the  sigmoid  flexure  of  the  large  intestine.  The 
sigmoid  flexure  is  continuous  with  the  rectum,  the  lower  part  of 
the  large  intestines  and  the  end  of  the  intestinal  canal. 

The  Caecum,  the  beginning  of  the  large  intestines,  is  the 
most  expanded  portion  of  that  tube.  The  colon  can  be  differ- 
entiated from  the  small  intestines,  generally,  on  account  of  its 
larger  size.  The  caecum  is  about  two  and  one-half  inches,  both 
on  its  long  axis  and  in  its  transverse  diameter;  thus,  on  account 
of  this  wide,  but  short  expansion,  it  forms  a  pouch  or  saculated 
appearance  of  the  large  intestine.  Its  position  is  very  change- 
able, being  found  generally  in  the  right  iliac  fossae,  at  other 
times  it  will  be  found  outside  of  this  space.  The  reason  for 
this  freedom  of  movement  is  very  easily  explained,  when  we 
consider  the  relations  of  the  peritoneum.  At  this  point  the 
mesentery  does  not  bind  down  this  part  of  the  intestinal  canal, 
like  it  does  the  remainder  of  the  colon,  which  is  always  more  or 
less  fixed  in  its  position.  The  under  surface  of  the  caecum  has 
attached  to  it  a  worm-like  process,  measuring  from  two  to  six 
inches  in  length  and  varying  in  size  from  two  to  three  lines.  It 
is  generally  about  the  thickness  of  a  goose  quill.  This  process 
W  guarded  at  its  beginning,  at  the  caecum,  by  an  incomplete 
valve,  formed  by  a  process  of  the  mucous  coat.  This  worm-like 
tube,  leading  off  from  the  caecum,  is  known  as  the 
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Appendix  Vcrmiformis. — Its  course  is  usualy  upward  and 
backward,  being  curved  slightly,  the  ending  being  in  a  rounded 
form.  This  tube  is  pervious  for  the  full  length  of  its  course, 
and  sometimes  gives  rise  to  a  great  deal  of  trouble  when  it 
becomes  inflamed  from  injuries  or  the  accidental  lodgment  of  a 
foreign  body  within  its  structure.  The  disease  resulting  from 
inflammation  of  this  tube  is  known  as  appendicitis.  The  mor- 
tality in  this  class  of  cases  is  very  high. 

The  Ascending  Colon. — The  ascending  colon  is  the  largest 
dilated  portion  of  the  large  intestine,  excepting  the  caecum.  It 
begins  in  the  right  iliac  fossae,  and  ascends  to  the  under  surface 
of  the  liver.  In  its  course  upwards  to  the  liver  its  lies  directly 
over  the  right  kidnev  and  the  quadratus  lumborum  muscle. 
It  is  held  in  position  by  a  process  of  the  peritoneum,  or  by  a 
narrow  meso  colon.  The  small  intestines  lie  to  the  inner  side 
of  the  ascending  colon,  while  the  peritoneum  and  abdominal 
parites  lie  in  front  and  externally  to  it.  The  curve,  near  the 
under  surface  of  the  liver,  where  the  ascending  colon  merges 
into  the  transverse  colon,  is  known  as  the  hepatic  flexure. 

The  Transverse  Colon. — This  portion  of  the  colon  is  the 
longest,  and  extends  from  the  hepatic  flexure  to  the  left  hypo- 
chondriac region,  where  it  joins  the  descending  colon.  In  its 
course  across  the  body  it  describes  a  curve,  the  convexity  of  which 
is  sometimes  backward  and  at  other  times  upward,  the  concav- 
ity looking  towards  the  lower  part  of  the  abdominal  cavity. 
It  is  in  relation,  by  its  upper  and  posterior  surfaces,  with  the 
right  lobe  of  the  liver,  the  gall  bladder,  the  stomach  and  the 
lower  part  of  the  spleen.  The  small  intestines  are  found  just 
below  it,  while  the  peritoneum  and  abdominal  parites  lie  in  front 
and  anterior  to  it.  l'ehind,  it  is  in  relation  to.  the  transverse 
meso  colon. 

The  Descending  Colon. — The  descending  colon  is  smaller 
in  caliber  than  the  ascending  colon,  and  is  placed  more  deeply 
in   the   abdominal   cavity,    lvinir   almost   directly   uoon   the   left 
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kidney  and  the  quadratus  lumborum  muscle.  Its  relations,  with 
the  exception  of  its  upper  curve,  are  precisely  the  same  as 
the  ascending  colon  on  the  right  side  of  the  cavity.  At  this 
portion  (upper)  the  descending  colon  is  connected  by  loose 
areolar  tissue  to  the  left  crus  of  the  diaphragm,  and  covers 
over  the  anterior  surface  of  the  spleen.  It  is  more  frequently 
covered  with  peritoneum  than  the  ascending  colon. 

Sigmoid  Flexure. — The  sigmoid  flexure  begins  at  the  termi- 
nation of  the  descending  colon  and  ends  at  the  rectum.  In  its 
course  from  the  left  iliac  fossae  towards  the  deep  part  of  the 
pelvis,  it  forms  an  "S"-shaped  curve.  This  part  of  the  colon 
is  much  smaller  than  the  descending  colon,  and  presents  very 
favorable  conditions  for  opening,  for  the  removal  of  gases  in 
the  large  intestine,  in  those  cases  where  it  is  impossible  to 
puncture  with  the  trocar.  The  incision  for  the  removal  of  gases  in 
this  region  should  begin  one  and  one-half  inches  inward  from  the 
crest  of  the  ileum  and  a  little  downward  in  the  left  iliac  fossae. 
By  incising  the  large  intestine  at  this  point  you  will  successfully 
remove  all  the  gases  in  the  large  intestines,  and,  since  the  open- 
ing in  the  intestinal  canal  is  made  at  a  point  below  the  ileo- 
caecal  valve,  the  gas  from  the  small  intestines  is  permitted  to 
escape  also. 

The  Rectum. — The  rectum  is  the  ending  of  the  alimentary 
canal,  and  is  the  continuation  of  the  sigmoid  flexure.  It  is 
narrow  at  its  beginning,  at  the  end  of  the  flexure,  but  about 
two  inches  above  the  anus  it  forms  a  pouch  of  considerable, 
but  variable,  magnitude.  It  begins  just  opposite  the  left  sacro 
iliac  symphysis,  and  describes  a  gentle  curve  to  the  right,  then 
approaches  the  median  line  and  lies  just  upon  the  coccyx. 

The  Ileo-Caecal  Valve. — This  valve  is  situated  at  the  termi- 
nation of  the  small  intestines  (at  the  caecum)  and  the  beginning 
of  the  large  intestine;  it  is  a  valve  semi-lunar  in  shape  and 
composed  of  two  flaps  of  mucous  membrane,  which  are  strength- 
ened by  strong  fibres.     It   prevents  the  escape  of  gas   upward 


82  THE  ART  AND  SCIENCE  OF  EMBALMING. 

in  the  intestinal  canal,  and  acts  similar  to  the  valves  in  the 
veins,  which  prevent  the  regurgitation  of  blood.  The  experi- 
ments of  Senn,  however,  prove  that  hydrogen  gas  can  be  forced 
through  this  valve,  while  other  investigators  claim  that  fluids 
can  be  made  to  pass  through  it  also.  This  is  a  disputed  ques- 
tion, however,  and  should  not  be  accepted  as  final  until  other 
investigations,  now  being  conducted,  are  completed. 

The  Blood  Supply  of  the  Alimentary  CanaL 

The  vessels  supplying  the  mouth  are  derived  principally 
frpm  the  carotids,  the  pharynx  also  receiving  its  principal  blood 
supply  from  these  arteries.  The  oesophagus  is  supplied  by  three 
large  branches,  one  derived  from  the  subclavian  artery;  the 
other  branch  is  given  off  by  the  aorta,  while  the  lower  part  of 
the  oesophagus  is  supplied  by  the  gastric  branch  of  the  coeliac 
axis.  The  stomach  is  supplied  by  the  gastric  and  its  branches, 
the  gastro-epiploic  and  vasa  breva  from  the  splenic  also  supply 
it  with   blood. 

The  duodenum,  the  first  part  of  the  small  intestines,  is 
supplied  by  the  pyloric  and  the  pancreatico-duodenal  branches 
of  the  hepatic  and  by  the  inferior  pancreatico-duodenal  branch 
from  the  superior  mesenteric.  The  remainder  of  the  small  intestine 
— the  jejunum  and  the  ileum — is  supplied  by  the  superior  mes- 
enteric artery,  the  branches  of  which  penetrate  the  coats  of  the 
bowel  and  anastomose  verv  freelv  in  it.  Some  of  the  branches 
of  the  superior  mesenteric  artery  pass  around  the  surface  of 
the  intestine  to  join  other  branches  on  the  opposite  side.  The 
large  intestine  is  supplied,  also,  by  the  branches  of  the  superior 
and  inferior  mesenteric  arteries,  but  in  this  situation  the  arteries 
enter  the  coats  of  the  bowel  and  penetrate  between  the  mus- 
clar coats,  then  finally  into  the  submucous,  and  after  reaching 
the  rectum  they  penetrate  the  mucous  coat.  The  vessels  in  the 
large  intestine  run  in  a  longitudinal  course,  following  the  long 
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The  Liver. 

The  liver,  the  largest  secreting  gland  in  the  body,  weighs 
from  four  to  five  pounds.  It  is  situated  in  the  right  hypochon- 
driac region,  just  beneath  the  diaphragm.  The  left  lobe  of 
the  liver  enters  the  epigastric  space,  and  partly  covers  the 
pyloric  end  of  the  stomach.  This  conglomerate  gland  is  held 
in  position  by  five  ligaments,  four  of  which  are  derived  from 
the  peritoneum;  the  remaining  ligament  (the  ligamentum  teres) 
is  derived  from  the  umbilical  vein.  These  ligaments  serve  to 
hold  the  different  lobes  of  the  liver  in  position,  and  retain  it  in 
the  right  hypochondriac  space.  In  the  child  the  liver  extends 
across  the  epigastrium,  and  the  left  lobe  enters  the  left  hypo- 
chondriac space.  The  five  lobes  of  the  liver  are:  the  right 
and  left  lobes,  the  lobulus  caudatus,  the  lobulus  quadratus, 
and  the  lobulus  spigelii.  The  five  fissures,  which  exist  in  the 
liver  and  separate  these  different  lobes,  are:  the  longitudiaal 
and  transverse  fissures, 
the  fissure  for  the  gall 
bladder,  the  fissure  for 
the  inferior  vena  cava, 
and  the  fissure  of  the 
ductus   venosis. 

The  right  and  left  lobes 
of  the  liver  are  the  larg- 
est, the  right  lobe  being 
much  larger  than  the  left 
— the  left  lobe  being  six 
times  smaller  than  the 
right.  The  lobulus  quad- 
ratus is  next  in  size  to  the  left  lobe,  and  is  placed  between  the 
right  and  left  lobes,  just  above  the  lobulus  spigelii,  which  is  still 
smaller  than  the  lobulus  quadratus.  The  lobulus  caudatus  is 
the  smallest  lobe  of  all  and  is  situated  just  between  the  right 
lobe  and  the  lobulus  spigelii. 


UNDER  SURFACE  ADULT  HUMAN  LIVKIt 
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The  covering  of  the  liver  is  composed  of  a  dense  fibrous 
tissue  which  is  closely  adherent  to  the  surface  of  the  organ. 
It  finally  penetrates  the  substance  of  the  liver  at  the  trans- 
verse fissure,  forming  a  kind  of  covering  for  the  vessels 
which  ramify  through  its  structure,  constituting  what  is  known 
as  Glisson's  capsule. 

Microscopical  Appearance. — On  taking  a  section  of  the  liver 
and  placing  it  under  the  microscope,  it  will  be  found  to  be  com- 
posed of  a  large  number  of  rounded  or  ovoid  bodies,  known  as 
lobules.  Between  these  different  lobules  there  is  a  space,  through 
which  pass  the  blood  vessels,  nerves,  hepatic  ducts,  and  lym- 
phatics. A  further  examination  shows  these  lobules  to  be  made 
up  of  cells,  rounded  in  shape,  these  are  about  one  one-thousandth 
of  an  inch  in  diameter.  These  cells  are  the  true  hepatic  cells  of 
the  liver,  and  secrete  the  bile. 

The  Blood  Vessels. — The  blood  vessels  entering  and  emerg- 
ing from  the  liver  are:  the  portal  vein,  the  hepatic  artery  and 
hepatic  vein.  The  hepatic  veins  collect  the  blood  which  is  taken 
to  the  liver  by  the  portal  vein  and  the  hepatic  artery,  and  empty 
it  into  the  inferior  vena  cava.  The  portal  vein  and  hepatic  artery, 
as  soon  as  they  enter  the  structure  of  the  liver,  begin  to  break 
up  into  smaller  vessels,  which  ramify  between  the  lobules,  in 
which  situation  they  arc  known  as  the  interlobular  vessels.  The 
hepatic  artery  gives  off  branches,  which  supply  the  coats  of  the 
portal  vein  and  the  tissue,  forming  Glisson's  capsule.  The  hepatic 
artery  finally  ends  by  emptying  into  branches  of  the  portal  vein. 
The  interlobular  vessels  finally  give  off  branches,  which  enter 
the  structure  of  the  lobules  and  the  cells,  where  they  break  up 
into  capillaries.  The  blood  is  finally  collected  by  the  interlobular 
and  sublobular  veins  and  emptied  into  the  hepatic  vein,  which 
carries  it  from  the  liver  to  the  inferior  vena  cava. 

Function  of  the  Liver. — The  function  of  the  liver  may  be 
classed  under  four  different  heads.     First,  it  changes  the  com- 
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and  adding  to  it,  certain  chemicals  or  products  necessary  for  its 
nutrition.  Second,  it  secretes  the  bile,  which  is  collected  and 
stored  in  the  gall  bladder.  Third,  it  forms  glycogen.  Fourth, 
it  assists  in  the  formation  of  urea. 

The  ducts,  which  lead  from  the  liver,  begin  in  the  inter- 
stices of  the  lobules  in  the  form  of  a  very  fine  plexus;  these 
finally  empty  into  a  larger  system  of  ducts  or  channels,  which 
are  known  as  the  interlobular  ducts.  These  interlobular  ducts 
are  about  one  two-thousandths  of  an  inch  in  diameter.  The 
interlobular  ducts  finally  unite  to  form  the  cystic  duct.  This 
duct  then  empties  into  the  hepatic  duct,  and  the  duct  formed 
by  their  union  is  known  as  the  ductus  communis  choledochus, 
which  empties  the  bile  into  the  duodenum,  the  upper  part  of 

the  small  intestine. 

The  Gall  Bladder. 

The  gall  badder  is  situated  on  the  under  surface  of  the 

liver,  is  a  pyriform  sac,  and  is  the  reservoir  for  the  bile.    The 

gall  bladder  is  made  up  of  three  coats — a  mucous,  a  muscular 

and  fibrous,  and  a  serous  coat,  which  only  covers  the  anterior 

surface  and  the  fundus  of  the  organ.    This  serous  coat  is  derived 

from  the  peritoneum.     The  gall  bladder  may  be  divided  into 

tnree  parts — a  neck  body  and  fundus.     The  neck  and  body  of 

the  organ  are  directed  upward  and  to  the  left,  while  the  fundus. 

or  largest  part  of  the  gall  bladder,  is  pointing  downward  and 

to  the  right.    The  capacity  of  this  pear-shaped  organ  is  about 

one  ounce,  although  in  exceptional  cases  it  will  hold  from  nine 

to  fourteen  drams.    The  duct  leading  from  the  neck  of  the  gall 

bladder  is  known  as  the  cystic  duct.    This  duct,  together  with 

the  hepatic  duct,  form  the  ductus  communis  choledochus,  which 

empties  the  bile  into  the  duodenum,  the  upper  part  of  the  small 

intestine. 

The  Spleen. 

Lying  obliquely  in   the   left  hypochondriac  region,  and   in 
close    relation   with    the    diaphragm,   which     separates   it    from 
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the  ninth,  tenth  and  eleventh  ribs,  is  the  spleen.  This  viscus 
is  in  direct  relation  with  the  cardiac  end  of  the  stomach  and 
with  the  supra-renal  capsules  lying  above  the  kidneys.  It  is  of 
a  bluish  red  color,  soft  in  texture,  very  vascular,  and  of  an 
oblong  or  flattened  shape.  The  spleen,  unlike  other  glands  of 
the  body,  has  no  excretory  duct. 

In  the  child  the  spleen  is  also  in  relation  with  the  left  lobe 
of  the  liver,  but  in  the  adult  state  the  left  lobe  of  the  liver  occu- 
pies the  epigastric  region  and  does  not  come  in  contact  with  it. 
The  organ  is  covered  with  a  fibrous  coat  which,  with  the  serous 
investment  of  the  peritoneum,  renders  the  surface  of  the  spleen 
smooth  to  the  touch.  Its  inner  surface  is  slightly  concave,  and, 
besides  being  in  relation  with  the  great  end  of  the  stomach 
and  the  tail  of  the  pancreas,  it  presents  a  fissure,  or  hilis  lienis, 
for  the  entrance  and  exit  of  the  vessels  and  nerves  of  the  spleen. 
The  upper  border  of  the  spleen  is  larger  than  the  lower,  and  is 
rounded,  while  the  inferior  border  is  smaller  and  somewhat  flat- 
tened, as  it  lies  in  relation  with  the  kidneys  and  supra-renal 
capsules.  The  external  surface  is  convex  and,  with  the  external 
border,  lies  in  relation  with  the  peritoneum,  the  abdominal 
parites  and  the  descending  colon. 

Vessels. — The  artery  supplying  the  spleen  is  the  splenic, 
and  is  derived  from  the  ccelic  axis,  a  branch  of  the  abdominal 
aorta.  This  artery  is  of  very  large  size,  considering  the  weight 
of  the  spleen,  which  varies  somewhat  in  different  individuals, 
its  weight  being  from  six  to  eight  ounces.  It  measures  five 
inches  in  length,  is  about  one  and  one-half  inches  in  thickness 
and  three  inches  in  breadth.  The  branches  of  the  splenic  artery 
are  distributed  to  distinct  sections  of  the  organ  and  anastomose 
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blood  into  the  portal  vein,  thus,  with  the  mesenteries  and  gas- 
tric serving  to  form  the  portal  vein. 

The  Pancreas. 

Lying  along  the  posterior  border  of  the  stomach  can  be 
seen  a  long,  flattened  organ,  glandular  in  structure  and  about 
seven  inches  in  length.  This  organ  is  known  as  the  pancreas 
and  secretes  the  pancreatic  juice,  which  is  emptied  into  the 
small  intestines  by  the  pancreatic  duct,  which  opens  into  the 
upper  part  of  the  duodenum.  The  pancreas  is  classed  as  a  tubulo- 
racemose  gland,  and  resembles  the  salivary  glands,  except  in 
one  condition:  the  connective  tissue  is  not  so  closely  arranged, 
and  the  alveoli,  instead  of  being  sacular,  is  more  tubular  in 
shape.  This  organ  weighs  from  three  to  four  ounces  and  is 
supplied  by  the  branches  of  the  superior  mesenteric  and  by  the 
pancreatic  duodenal  branches  of  the  hepatic  artery.  This  gland 
consists  of  a  body  and  a  greater  and  lesser  extremity.  The 
head  of  the  pancreas  is  in  direct  relation  with  the  hepatic  flexure 
of  the  duodenum,  the  tail  or  lesser  extremity  being  in  relation 
with  the  spleen.  It  lies  just  over  the  first  lumber  vertebra  and 
above  the  aorta,  inferior  vena  cava,  and  the  origin  of  the  superior 
mesenteric  artery;  this  artery,  together  with  the  superior  mes- 
enteric vein,  lying  in  a  groove  between  the  head  of  the  organ 
and  the  doudenum,  separates  it  from  that  part  of  the  intestines. 

The  pancreatic  duct  begins  in  the  lobules  of  the  gland,  and 
finally  forms  the  beginning  of  the  main  duct,  about  the  middh 
of  the  organ;  the  duct  is  then  continued  along  the  course  of  the 
pancreas,  lying  more  to  the  anterior  than  the  posterior  part  of 
the  organ,  until  it  enters  the  duodenum,  close  to  the  ductus 
communis  choledochus,  from  the  liver.  The  pancreas  is  of  a 
slightly  reddish-yellow  color  and  is  rough  on  its  surface.  (See 
cut  of  Pancreas,  page  63.) 
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Supra-Renal  Capsules. 

These  organs  are  situated  just  above,  and  lie  in  immediate 
relation  with  the  kidneys,  forming  a  kind  of  cap.  The  right 
supra-renal  capsule  is  triangular,  while  the  left  is  semi-lunar 
in  shape.  The  apex  of  both  of  the  capsules  points  inwards 
toward  the  vertebral  column  (back  bone).  They  are  classed 
as  ductless  glands,  but  their  structure  differs  from  that  of  the 
spleen  and  thyroid  body.  These  capsules  are  much  larger  ii 
the  foetal  state,  and  gradually  diminish  in  adult  life.  They  are 
supposed  to  have  some  function  relative  to  the  formation  of 
embryonic  tissues.  The  right  supra-renal  capsule  is  closely 
attached  to  the  under  surface  of  the  liver,  while  the  left  is  in 
relation  with  the  tail  of  the  pancreas.  The  upper  border  of  both 
the  capsules  touches  the  under  surface  of  the  diaphragm. 

Blood  Vessels. — The  blood  vessels  which  supply  these  cap- 
sules are  derived  from  the  abdominal  aorta,  and  are  the  right 
and  left  supra-renal  arteries.  These  arteries  branch  out  quite 
extensively  just  before  entering  the  substance  of  the  gland.  The 
blood  is  returned  from  the  organs  by  means  of  the  supra-renal 
veins,  which,  on  the  right  side,  empty  the  blood  direct  into 
the  inferior  vena  cava,  but  on  the  left  the  blood  is  returned  into 
the  renal  vein.    The  color  of  the  organs  is  slightly  yellow. 

The  Kidneys 

The  kidney  is  a  compound  tubular  gland,  situated  in  the 
posterior  part  of  the  abdominal  cavity  in  the  lumbar  region, 
lying  one  on  each  side  of  the  vertebral  column,  just  above  the 
ileum.  They  arc  very  nearly  surrounded  with  fat,  which,  to- 
gether with  the  blood  vessels  entering  them,  and  the  peritoneum 
— which  covers  them  anteriorly — holds  them  in  position.  The 
upper  part  of  the  kidney  corresponds  to  the  lower  border  of 
the  eleventh  rib,  and  extends  nearly  to  the  iliac  crest.    The  right 
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than  the  left,  both  kidneys  being  covered  in  front  by  the  colon, 
peritoneum  and  the  abdominal  parites,  while  posteriorly  they 
are  in  relation  with  the  diaphragm  and  the  quadratus  lumborum 
muscle.  Each  kidney  is  supplied  with  a  capsule,  or  fatty  cushion 
(above  described),  which  is  in  contact  with  the  lower  border 
of  the  diaphragm.  To  the  naked  eye  the  kidney  presents  two 
portions  for  examination,  a  medullary  and  a  cortical.  The  medul- 
lary portion  of  the  kidneys  contains  the  pyramids,  which  are 
surrounded  at  the  base  by  the  cortical  substance;  the  apex  of 
these  pyramids  points  to  the  pelvis  of  the  kidney,  which  is  the 
beginning  of  the  ureter. 

Anteriorly  the  upper  surface  of  the  right  kidney  is  in  relation 
to  the  duodenum  and  the  ascend- 
ing colon,  while  the  left,  anteri- 
orly, is  in  relation  with  the  de- 
scending colon,  tail  of  the  pan- 
creas, the  lower  border  of  the 
spleen  and  the  cardiac  end  of  the 
I  stomach.  The  kidneys  vary 
|  somewhat  in  the  male  and  female 
subject ;  in  the  adult  male  they 
!  are  four  inches  in  length,  two  and 
one-half  inches  in  breadth  and  a 
little  over  an  inch  in  thicknes, 
and  weigh  from  four  to  six 
ounces,  while  in  the  female  the 
kidnevs    seldom    weigh    over    five 

A.  renal  Brterj  ;  B,  rennl  rein;  C,  ureter. 

and  one-half  ounces  —  their 
weight  usually  being  from  three  and  one-half  to  five  ounces. 
Each  kidney  presents  for  examination  several  surfaces  and 
borders,  there  being  an  anterior  surface  and  a  posterior  surface, 
an  internal  and  an  external  border,  a  superior  and  an  inferior 
extremity.  The  upper  extremity  of  the  kidneys  is  the  largest. 
The  internal  border  presents  a  deep  concavity,  which  allows 
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for  the  entrance  of  the  renal  artery  and  nerves,  and  also  for 
the  beginning  of  the  ureter  and  the  commencement  of  the  renal 
vein. 

Blood  Vessels. — The  arteries  which  supply  the  kidneys  are 
the  two  renal.  The  blood  is  returned  from  the  organ  by  means 
of  the  renal  veins.  The  nerves  which  supply  the  kidneys  are 
very  numerous  and  form  in  that  organ  the  renal  plexus  of 
nerves. 

Function. — The  function  of  the  kidneys  is  to  separate  cer- 
tain particles  from  the  blood  and  secrete  the  urine.  It  accom- 
plishes this  by  means  of  the  uriniferous  tubules,  which  begin  in 
the  pyramids  of  the  kidney  and  gradually  convey  the  urine  to 
the  larger  ducts,  and  finally  into  the  pelvis  of  the  kidney  lastly 
into  the  upper  extremity  of  the  ureter. 

Ureter. 

This  tube,  which  serves  for  the  passage  of  the  urine  from 
the  kidneys  to  the  bladder,  is  from  sixteen  to  eighteen  inches 
in  length  is  composed  of  three  coats  and  is  about  the  size  of  a 
goose  quill.  It  begins  in  the  pelvis  of  the  kidney  and  extends 
to  the  base  of  the  bladder,  into  which  it  opens  by  a  constricted 
orifice.  It  enters  the  external  coat  of  the  bladder  and  is  con- 
tinued along  between  the  muscular  and  mucous  coats  for  nearly 
an  inch  before  it  finally  empties,  or  opens,  into  the  cavity  of 
the  viscus.  The  coats  of  the  ureter  are,  the  fibrous  (which  is 
continuous  with  the  fibrous  covering  of  the  kidney),  a  middle 
or  muscular  coat  and  an  internal  or  mucous  coat. 

Relations. — The  left  ureter  passes  obliquely  downwards 
and  inwards  across  the  posterior  part  of  the  abdominal  wall, 
beneath  the  sigmoid  flexure  and  over  the  iliac  arteries,  enters 
the  posterior  false  ligament  in  the  male  close  to  the  vas  deferens, 
and  enters  the  bladder  about  one-half  inch  back  of  the  pros- 
tate gland  and  immediately  opposite  its  fellow  on  the  right. 

The  right  ureter  takes  the  same  course,  only  it  lies  behind 
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the  ileum.  In  the  female  the  ureter  on  the  right  side  lies  along- 
side of  the  inferior  vena  cava.  Both  ureters  run  alongside  of 
the  neck  of  the  uterus  and  the  upper  part  of  the  vagina. 

The  Bladder. 

The  bladder  is  the  receptacle  for  the  urine.  It  varies  con- 
siderably in  the  male  and  female  subject,  and  in  both  at  dif- 
ferent ages.  In  the  child  it  is  almost  an  abdominal  organ, 
being  located  above  the  pelvic  brim,  in  the  hypogastric  space, 
while  in  the  adult  subject  it  is  found  below  the  pelvic  brim,  in 
the  cavity  of  the  pelvis,  but  when  distended  it  may  rise  a  little 
above  the  pubic  arch. 

In  the  female  the  bladder  is  broader  and  larger  than  in  the 
male,  and  its  capacity  is  proportionately  increased.  It  lies 
between  the  ossa  pubes  and  the  symphysis  pubis  anteriorly  and 
the  uterus  posteriorly.  In  man  it  lies  between  the  pubis  ante- 
riorly and  the  rectum  posteriorly.  The  bladder  consists  of  four 
coats — mucous,  submucous,  muscular  and  serous — and  has  three 
openings  into  it,  namely:  the  right  and  left  ureters  and  the 
urethra  beginning  at  the  neck  of  the  organ. 

Ligaments. — The  ligaments  which  hold  the  bladder  in  posi- 
tion are,  the  true  and  false  ligaments,  the  false  ligaments  being 
derived  from  the  peritoneum.  The  true  ligaments  are  seven 
in  number,  namely :  the  two  lateral,  two  umbilical,  two  posterior 
and  the  urachus. 

Blood  Vessels. — The  arteries  supplying  the  bladder  are 
derived  from  the  superior  and  the  inferior  vesical ;  also  the 
middle  vesical  branches  of  the  internal  iliacs.  These  arteries  sup- 
ply this  viscus  with  blood,  the  superior  sending  numerous 
branches  over  the  fundus  and  body  of  the  organ,  while  the 
middle  and  inferior  supply  the  base  and  the  neck.  The  veins 
return  the  blood  from  the  bladder  to  the  iliac  veins,  where  it  is 
finally  emptied  into  the  inferior  vena  cava. 
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The  Uterus*  Ovaries  and  Fallopian  Tabes. 

Besides  the  viscera  already  described  as  contained  in  the 
abdominal  cavity,  we  have,  in  the  female,  the  uterus  or  womb, 
together  with  its  appendages — the  fallopian  tubes  and  ovaries. 
The  womb  is  situated  in  the  cavity  of  the  pelvis,  just  between 
the  bladder  and  the  rectum,  and  is  held  in  position  by  several 
ligaments,  six  of  which  are  derived  from  folds  of  the  peritoneum. 
These  are:  the  anterior,  two  cresentric  folds  which  lie  between 
the  back  of  the  badder  and  the  neck  of  the  uterus.  The  poste- 
rior ligament,  or  recto  uterine,  is  placed  between  the  sides  of 
the  uterus  and  the  rectum,  dipping  down  between  these  two 
structures,  forming  what  is  known  as  Douglas  cul-de-sac  The 
broad  ligaments,  or  lateral  ligaments,  are  stretched  from  the 
sides  of  the  uterus  to  the  lateral  edges  of  the  pelvis.  Between 
the  folds  of  the  lateral  ligaments  run  the  round  ligaments  and 
fallopian  tubes. 

The  Round  Ligament. — The  round  ligament,  which  begins 
at  the  side  of  the  uterus,  takes  a  course  a  little  upwards  and 
through  the  internal  abdominal  ring,  and  is  finally  distributed 
to  the  tissue  above  the  symphysis  Pubis. 

Fallopian  Tubes. — The  fallopian  tubes,  or  oviducts,  are 
about  four  inches  in  length  and  spring  from  the  sides  of  the 
uterus,  with  which  they  communicate  by  a  small  opening — ? 
"ostium  internum" ;  their  course  is  between  the  folds  of  the 
broad  ligament  to  the  sides  of  the  pelvis,  where  the  ligament 
becomes  fimbriated,  one  of  these  processes  being  connected  to 
the  ovary.  The  fallopian  tube  has  three  coats — a  mucous,  a 
muscular  and  a  serous  coat.  The  ovum,  which  fecundates  th*; 
spcrmatazoa,  passes  through  this  tube  into  the  cavity  of  the 
womb. 

Structure  of  the  Womb. — The  uterus  is  about  two  and  one- 
half  inches  long,  one  and  one-half  inches  wide  and  one  inch 
thick.     Its  weight  varies,  in  the  non-pregnant  state,  from  eight 
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to  ten  drams  to  an  ounce  and  a  half,  while  after  gestation,  or 
immediately  after  delivery,  it  weighs  nearly  twenty-four 
ounces.  Of  all  the  viscera  in  the  body  described  as  "pear- 
shaped,"  the  uterus  is  the  best  likeness,  consisting  of  a  body, 
a  neck  and  a  fundus.  The  upper  part,  or  fundus,  of  the  uterus 
is  its  largest  part,  while  the  neck,  which  points  into  the 
vagina,  is  the  smallest.  The  body  of  the  organ  surrounds  with 
the  fundus  the  largest  part  of  the  cavity  of  the  organ. 

The  Ovaries. — The  ovaries  are  ovoid  bodies,  two  in  num- 
ber, placed  one  on  each  side  of  the  uterus,  being  suspended  from 
the  broad  ligaments  by  an  attachment  to  its  anterior  surface. 
They  are  placed  below  the  round  ligaments,  but  are  connected 
to  the  uterus  by  the  ovarian  ligaments.  One  of  the  fimbriated 
portions  of  the  fallopian  tubes  is  connected  to  the  ovaries. 
These  organs  are  about  one  and  one-half  inches  in  length,  one- 
third  of  an  inch  in  thickness,  and  three-quarters  of  an  inch 
wide.  The  ovaries  are  composed  of  a  fibrous  stroma  and  con- 
nective tissue. 

The  Peritoneum. 

On  account  of  the  high  mortality  in  cases  of  peritonitis, 
and  the  rapid  putrefaction  which  sets  in  after  death,  the 
embalmer  should  have  a  clear  conception  of  this  serous  mem- 
brane, which  is  in  contact  with  most  of  the  viscera  in  the 
abdominal  cavity.  It  is  a  serous  membrane  which  forms  a 
closed  sac,  except  in  the  female  subject,  where  the  sac  has  an 
opening  for  the  passage  of  the  round  ligaments.  The  perito- 
neum may  be  divided  into  a  greater  and  a  lesser  sac. 

The  Greater  Sac  begins  at  the  anterior  surface  of  the  liver, 
covering  that  viscus  in  front,  then  being  reflected  onto  the 
stomach  and  covering  that  organ  above  and  on  its  posterior 
aspect;  from  thence  it  is  reflected  downward  to  the  ileum, 
forming  the  anterior  layer  of  the  great  omentum,  xhe  mesen- 
tery and  the  posterior  surface  of  the  niesn  colon.     It  sends  off 
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different  layers  between  the  rectum  and  the  uterus,  in  the  fei 
also  between  the  uterus  and  the  bladder.  It  is  then  refl 
towards  the  antero-lateral  abdominal  wall  to  the  diaphragi 
starting  point. 

The  Lesser  Sac  begins  at  the  diaphragm,  posterior  t 
greater  sac,  and  covers  the  posterior  surface  of  the  liver, 
back  part  of  the  stomach,  and  also  sends  a  reflection  to  the 
surface  of  the  organ,  thus  forming  the  great  omentum, 
then  reflected  over  the  transverse  colon,  completing  the 
colon  with  the  coverings  of  the  ascending  and  descending  c 
It  then  takes  a  course  upward  along  the  posterior  abdc 
wall,  sending  reflections  to  the  duodenum  and  pancrea: 
finally  becoming  attached  to  the  diaphragm,  the  point 
whence  it  started.  The  two  sacs  communicate  by  an  oj 
where  they  curve  around  the  hepatic  vessels;  this  oper 
known  as  the  Foramen  Winslow. 

The  omenta  formed  by  the  peritoneum  are  three  in  w 
namely :  the  gastro  hepatic  or  lesser  omentum ;  the  ,• 
splenic  omentum,  and  the  great  omentum  or  gastro-colic 
turn.  A  mesentery  is  a  double  layer  of  the  peritoneurr 
as  is  seen  investing  certain  portions  of  the  large  and 
intestines,  except  the  duodenum.  The  blood  vessels  whi( 
ply  the  intestines  pass  between  the  folds  of  the  mes 
The  peritoneum  gives  off  many  ligaments,  for  descrip 
which  see  Liver,  Uterus,  Bladder,  etc. 

With  this  description  of  the  peritoneum  we  have  de 
the  organs  of  the  abdominal  cavity.  We  will  now  pro< 
investigate  the  contents  of  the  thoracic  cavity,  which  is  f 
just  above  the  abdominal,  the  diaphragm  forming  the  m 


PLATE  4. 

A..  Olfactory  nerve    First  pair. 

B.  Optic  nerve    Second  pair. 

C.  Motor  oculi    Third   pair. 

D.  Trochlear   (pathetic)    Fourth   pair. 

EF.  Trifacial,  motor  and  sensory  root Fifth  pair. 

G.  Abducens   Sixth  pair. 

H.  Facial    Seventh  pair. 

I.  Auditory  nerve  Eighth  pair. 

J.  Qlosso  pharyngeal    Ninth  pair. 

K.  Pneumogastric    Tenth    pair. 

L.  Spinal  accessory   Eleventh  pair. 

M.  Hypoglossal    Twelfth  pair. 

N.  Anterior  spinal  arteries. 

O.  Medulla  oblongata. 

P.  Anterior  spinal  artery. 

Q.         Inferior  cerebellar  artery. 

R.         Auditory  artery. 

S.  Superior  cerebellar  artery. 

T.  Posterior  cerebral  artery. 

U.         Posterior  communicating  artery. 

V.        Anterior  communicating  artery. 

W.        Internal  carotid  artery. 

X.         Anterior  choroid  artery. 

Y.         Middle  cerebral  artery. 

7.        Anterior  cerebral  artery. 


PLATE  5. 

A.  Upper  end  of  sternum  (breast  bone). 

B.  First  ribs. 

C.  Second  pair  of  ribs. 

D.  Aorta.     Left  vagus  and  phrenic  nerves  crossing  the  transversa 

arch. 

E.  Origin  of  pulmonary  artery  in  right  ventricle. 

F.  Right  ventricle. 

G.  Right  auricle. 

H.         Superior  vena  cava.     Right  phrenic  nerve  on  its  outer  border. 
1. 1.       Right  and  left  lungs  collapsed  and  turned  outward  in  order  to 

show  relation  of  heart  to  thoracic  walls. 
KK.     Seventh  pair  of  ribs. 
LL.      The  diaphragm  in  section. 
M.        The  liver  in  action. 
X.         The  gall  bladder  with  its  duct  joining  the  hepatic  duct  to  form 

the  common  bile  duct. 
O.         The  stomach  and  arteries  supplying  it. 
P.         The    celiac    axis,    giving    off    the   gastric,    hepatic    and    splenic 

brances. 
Q.         Inferior  vena  cava. 
R.         The  spleen. 
SSSS.  The    ascending,    transverse   and   descending   colon    of    the    large 

intestines. 
T.  T.    Convolutions  of  the  small  intestines. 


PLATE  6. 

A.  Thyroid  body. 

B.  The  trachea   (wind-pipe). 
C  First   ribs. 

E>.  Clavicle  (collar-bone),  cut  at  the  center. 

E.  Pectoralis  major  muscle,  divided  near  its  humeral  insertion. 

F.  Caracoid  process  of  the  scapula. 

<"w.  Arch  of  the  aorta.     G.     Descending  aorta. 

HII.  Right  and  left  bronchus. 

1.  (Esophagus   (gullet). 

KK.  Vena  azygos  receiving  intercostal  veins. 

L.  Thoracic  duct. 

M\i.  rfeventii  ribs. 

XX.  Diaphragm. 

O.  (Esophagus  cut  near  cardiac  orifice  of  the  stomach. 

I*.  Liver;  dots  indicate  openings  of  hepatic  vein*.. 

Q.  Coeliac   axis   sending   off   branches    to   the     liver,     stomach     and 

spleen.     The  stomach  removed,  showing  anastomosis  of  the>e 

vessels. 

R.  Inferior    vena    cava    entering    opening    in    the    liver    to    receive 

hepatic  veins. 

S.  Gall  bladder  and  ducts. 

T.  Pyloric  end  of  the  stomach;   beginning  of  duodenum. 

I".  Spleen. 

V.  Pancreas. 

VY.  Sigmoid   flexure  descending  colon. 

X.  Capcum.  showing  attachment  of  appendix  wrmiformis. 

V.  Mesentery     of     peritoneum     supporting     branches     of     >uperior 

mesenteric  arterv  and  veins. 

* 

Z.  Coils  of  small  intestine. 

2.  Arteria  innominati. 

3.  Subclavian  artery,   right   side. 

4.  Right  common  carotid  artery. 

5.  Subclavian  artery,  left  side. 
t5.  Left   common   carotid    artery. 

7.  Axillary  artery;   left  side. 

8.  Peetoralis  minor  muscle,  divided   near  insertion. 
!).  Subscapular  muscle. 

10.  Coracoid   attachment   of   biceps   muscle. 

11.  Tendon  of  latissimus  dorsi   muscle. 

12.  Superior   mesenteric   artery   and    vein. 

13.  Left  kidney. 


PLATE  7. 

A.  Bight  ventricle  of  the  heart.     Aa.     Pericardium. 

H.  Pulmonary  artery.     Bb.     Pericardium. 

C.  Ascending  aorta.     Cc.     Transverse  aorta. 

D.  Right  auricle. 

E.  Remains  of  ductus  arteriosis. 

F.  Superior  vena  cava. 

G.  Left  innominate  vein. 

H.  Left  common  carotid  artery. 

I.  Left  subclavian  vein. 

K.  Right  innominate  vein. 

L.  Right  internal  jugular  vein. 

M.  Right  subclavian  vein. 

N.  Innominate  artery. 

0.  Left  subclavian  artery  crossed  by  left  vagus  nerve. 

P.  Right  subclavian  artery  crossed  by  right  vagus  nerve 

Q.  Right  common  carotid  artery. 

R.  Trachea    (wind-pipe). 

S.  Thyroid  body. 

T.  Brachial  plexus  of  nerves. 

L\  Upper  divided  portion  of  left  internal  jugular  vein. 

W.  Clavicles  cut  across  and  displaced  downward. 

WW.  The  first  ribs. 

XX.  Fifth  ribs  cut  across. 

YY.  Right  and  left  mamnue. 

Z.  Lower  end  of  sternum  (breast -bone). 
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center  is  tendonous,  being  surrounded  by  a  muscular  expansion 
which  is  attached  to  the  under  surface  of  the  ensiform  cartilage, 
or  end  of  breast  bone,  and  to  the  cartilages  of  the  six  inferior 
ribs  on  each  side.  It  is  attached  posteriorly  to  the  twelfth 
dorsal  vertebra,  and  by  a  fibrous  expansion  to  the  adjacent  sur- 
faces of  the  first,  second  and  third  lumbar  vertebra.  It  is  a  very 
tough,  fibrous  structure,  considerable  force  being  required  to 
pass  a  trocar  or  embalming  needle  through  it.  An  examination 
reveals  three  openings  of  large  size,  while  there  are  several 
smaller  ones;  these  openings  are,  beginning  posteriorly  at  the 
back:  the  aortic,  through  which  passes  the  aorta,  the  largest 
artery  in  the  body.  A  little  to  the  left  and  anterior  to  the  aortic 
we  have  the  oesophageal,  which  allows  the  oesophagus  or  gullet 
to  enter  the  abdominal  cavity  in  conjunction  with  the  right  and 
left  pneumogastric  nerves. 

The  { aortic  opening  not  only  transmits  the  aorta, 
but  serves  for  the  passage  of  the  left  lymphatic  or 
thoracic  duct  which  ascends  through  it  to  the  root  of 
the  neck,  where  it  empties  into  the  subclavian  vein 
at  the  junction  of  the  internal  jugular.  The  azygos  vein  also 
passes  through  the  aortic  opening.  The  remaining  large  open- 
ing in  the  diaphragm  is  the  opening  for  the  inferior  vena  cava, 
which  is  situated  more  to  the  right  and  in  front  of  the  vertebral 
column.  There  are  several  small  openings  in  the  crus  for  the 
passage  of  the  splanchnic  nerves  and  the  sympathetic  nerve 
trunks;  also  for  the  azygos  minor  vein.  These  openings,  while 
they  serve  for  the  passage  of  the  vessels  and  nerves  enumerated 
above,  are  not  directly  continuous  with  both  cavities.  The 
fibers  of  the  diaphragm  are  so  intimately  connected  around  these 
structures  as  to  prevent  the  passage  of  serous  material  and 
fluids  from  one  cavity  to  the  other.  This  is  a  very  important 
thing,  since  it  prevents  the  contaminated  fluid  in  hydrothorax 
(dropsy  of  the  thorax),  or  in  pleuritic  effusions  or  the  escape 
of  serous  material  from  the  pericardium,  from  entering  the  ab- 
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1  cavity  and  setting  up  fatal  peritonitis  in  the  living  staff. 
Tbttt,  while  it  performs  s;:ch  an  important  [lulIxmi  during  life 
H  serves  the  tawt  purpose  after  death,  there  being  many  dis- 
advantages in  rupturing  the  diaphragm  in  cavity  embalming. 
In  all  the  work*  oo  embalming  that  I  hare  consulted,  I  have 
found  that  all  of  them  advise  rupturing  the  diaphragm  from 
below  in  order  to  inject  the  organs  of  the  thorax.  I  have 
never  been  in  favor  of  that  procedure,  as  a  great  deal  of  the 


w  diipbrucin  as 


.bdominil  portion). 


fluid  intended  for  the  upper  cavities  escapes  back  into  the 
abdominal,  thus  preventing  the  desired  result  in  surrounding  the 
lungs  arnl  heart  with  the  preservative  solution.  It  might  be  of 
little  importance  if  the  operator  only  intends  to  make  a  single 
cavity  injection,  but  in  all  those  cases  where  we  desire  complete 
embalmment  we  should  not  rupture  the  diaphragm.  I  have 
previously  stated  that  the  plcune  were  closed  sacs  surrounding 
the  lungs,  and  that  the  pericardium  was  a  membranous  sar 
intimately  attached  to  the  groat  vessels  leading  from  the  heart. 
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Since    it  is   the   desire   of   the   embalmer   to   preserve   the 
Jungs,  he  will  see  that  if  he   penetrates  the   diaphragm   from 
below,  which  will  necessitate  making  an  opening  through  the 
bottom  of  the  pleura  and  pericardium,  the  fluid   injected  into 
these  parts  will  escape  from  the  openings  made  by  the  trocar, 
just  the  same  as  water  would  escape  from  a  bottle  if  a  hole 
Was  made  in  the  bottom.    Then  again,  we  must  consider  the 
fact  that  after  the  embalmer  ;,as  completed  his  work  the  body 
is  placed  on  an  incline  of  nearly  45  degrees,  thus  favoring  the 
escape  of  the  fluid  injected  upward  into  the  thoracic  cavity.     If 
arterial  embalming  is   performed,   and    you   are    assured  of  a 
thorough  circulation  through  the  arteries  and  veins,  then  it  does 
not  make   much  material  difference,  since  the  fluid   will  enter 
the  pulmonary  artery  and  the  bronchial,  and   will   thoroughly 
embalm  the  lungs  and  pleura,  as  it  will  the  heart  and  its  cover- 
ing, the  pericardium,  by  the  blood  vessels  which  supply  them. 


Boundaries,  Divisions  and  Contents  of  the  Abdominal  Cavity. 

The  abdominal  cavity  is  bounded  above  by  the  diaphragm, 
the  dividing  membrane  between  the  abdominal  and  thoracic 
cavities.  It  is  bounded  below  by  the  floor  of  the  pelvis.  It  is 
bounded  in  front  by  the  aponeuroses  of  the  transversalis  muscle 
and  the  under  surface  of  the  rectus  abdominalis.  It  is 
bounded  behind,  or  posteriorly,  by  the  vertebra  (back- 
bone) and  the  deep  layer  of  muscles  known  as  the  fifth 
layer.  If  we  connect  the  pelvic  cavity  to  that  of  the  abdominal, 
the  floor  of  the  cavity  would  be  formed  by  the  tissue  planes  of 
the  perineum,  while  the  lower  part  and  sides  would  be  protected 
by  the  innominate  bones  of  the  pelvis  and  the  sacro-sciatic  liga- 
ments. It  is  best  for  us,  as  embalmers,  to  consider  the  abdom- 
inal cavity  as  only  one  cavity ;  thus  the  pelvic  and  abdominal 
are  divided  into  the  following  divisions,  which  are  formed  by 
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drawing  a  line  from  the  lower  border  of  the  ninth  rib  wound 
the  body  in  a  circular  manner,  drawing  another  parallel  to  this, 
beginning  at  the  highest  border  of  the  pelvic  bones  (ossa  innom- 
inata).  These  lines  will  divide  the  cavity  into  three  parts— 
a  superior,  a  middle  and  an   inferior.     Now  draw  a  line  from 


..-•  sii*.  :a  th<  cartilages 
.  the  cMitr  divided  into 


t—y  tSe  r^jfct  Job*  of 
j  rn*  :J*  ^«r  port  of 
portion 
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of  the  large  intestine  (the  hepatic  flexure  of  the  ascending 
colon),  the  right  supra-renal  capsule  and  the  upper  border  of 
the  right  kidney. 

The  Epigastric  Region,  or  the  middle  space  of  the  superior 
divisipn,  contains  a  part  of  the  pancreas,  a  portion  of  the  left 
lobe  of  the  liver,  the  middle  and  pyloric  ends  of  the  stomach ; 
also  a  portion  of  the  transverse  colon  of  the  large  intestines. 

The  Left  Hypochondriac  Region  contains  the  lower  part  of 
the  cardiac  end  of  the  stomach,  the  left  supra-renal  capsule  and 
the  upper  border  of  the  left  kidney,  the  spleen  and  the  splenic 
flexure  of  the  colon. 

The  Left  Lumbar  Region  contains  the  lower  part  of  the  left 
kidney,  a  portion  of  the  small  intestine,  the  descending  colon, 
and  part  of  the  omentum. 

The  Umbilical  Region  contains  a  part  of  the  duodenum,  part 
of  the  transverse  colon,  the  great  omentum  and  mesentery,  and 
some  convolutions  of  the  ileum  and  jejunum. 

The  Right  Lumbar  Region  contains  the  lower  part  of  the 
right  kidney,  some  convolutions  of  the  small  intestines,  and  the 
ascending  colon. 

The  Right  Iliac  Inguinal  Region  contains  the  caecum,  the 
appendix  vermiformis,  and  a  part  of  the  ureter,  occasionally 
some  convolutions  of  the  small  intestines,  also  the  external  iliac 
arteries  and  veins. 

The  Hypogastric  Region  contains  the  rectum,  a  part  of  the 
small  intestines,  the  bladder  in  children.  In  the  adult  subject  the 
bladder  is  situated  more  deeply  in  the  cavity  of  the  pelvis  and 
does  not  occupy  this  region  unless  distended.  The  uterus,  in 
the  female  during  gestation,  will  also  be  found  in  this  space. 

The  Left  Iliac  Inguinal  Region  contains  a  part  of  the  ureter 
and  the  sigmoid  flexure  of  the  colon  or  large  intestine,  and  the 
vessels  described  in  the  right  iliac  space. 
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The  Thoracic  Cavity. 

This  cavity  occupies  all  that  space  between  the  diaphragm 
below,  and  the  rod  of  the  neck  above.  It  contains  the  lungs. 
&i>A  their  cormn£.  the  fleva.  the  heart  and  its  covering,  the 
pericardium.  Besides  these  important  organs,  there  is  also 
contained  in  the  mediastinal  spaces  (spaces  between  the  lungs 
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and  the  thoracic  duct  will  be  found  in  these  mediastinal 
spaces.  To  the  beginner  it  would  appear  that,  since  ttu 
thoracic  cavity  contains  all  of  these  different  structures,  there 
would  be  very  little  room  left  in  the  cavity  for  the  injection  ol 
the  embalming  fluid,  but,  since  the  heart  and  lungs  are  th< 
largest  organs  in  the  thorax  and  the  fact  that  the  lungs  collaps< 
somewhat  after  death,  will  allow  plenty  of  space  between  the 
pleura  for  the  injection. 

The  Lungs. 

The  lungs  arc  placed  one  on  each  side  of  the  thoracic  cavity 
the  heart  and  the  mediastinal  spaces  dividing  them  into  a  righi 


and  left.  Their  color  v: 
a  pinkish  color,  but  as 
slate  color,  which,  as  • 
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black  cjojot  Ld  all  These  tfiifereni  stages  trrquon  mortlmg  of 
tfee  srsiace  oe  the  hxqgs  lake*  pjace.  Tins  moctlmg  is  caused 
fcj  oeposhs  c*  cartKjmaceoas  xcaienaZ.  ibe  resnh  <£  ti*e  action  of 
the  air  asc  carbonic  aoc  ri  the  -"grigs.  Each  hrog  rrrrnd?  from 
tibe  fcrst  rib  above  to  the  csaphrags;  bciov.  asd  is  so  S3tsat?d 
as  no  yeresesrt  fcc  exaaraoiaaE  rvo  surfaces-  m> 
apex  aac  a  bast- 
Apex  c€  tbe  hngs  extends,  c^lag  a  deej 
tr«  rrs:  tt.  :rto  tre  rocc  c:  ^c  -fOL  it  is  coaxal  m 
as  are  the  Lhragr*.  taken  as  a  mbtte.  The  base  is  concave, 
oc  a:x*:*rrt  rx  the  cccTexzty  of  trie  iiartragrz  abore. 

The  External  Sorface  \z  tie  Irngr  is  rxrex  aac  is  saiooth. 
cccfcttrfrg  to  the  side  ot  the  chest,  being-  mtach  dcep-r  behind 

The  Inner  Surface — On  account  of  the  heart  and  great 
vessels,  alfc  the  bronchi,  the  hirer  surface  oi  the  hrrgs  is  con- 
cave   tre^ntrng  a  deep  fissure  rurresconding  to  the  root  of  the 

hrtg>    this  £ssure  i*  known  as  the  ""hilnm  pulmonis." 

The  Anterior  Border  :5  much  thinner  than  the   posterior, 

act  extend*  arrows  the  front  cf  the  chest  slightly  overlapping 
the  ^-ericarhuii:  and  great  vessels. 

The  Posterior  Body  of  the  lungs  :c  aceonnt  of  the  shape 
ot  the  diaphragm  which  :s  higher  in  front  than  behind  extends 
much  deeper  and  fills  all  the  space  between  the  vertebra  (dorsal) 
or  back-hone  and  the  ribs  on  either  side. 

Each  lung  is  'livided  by  a  fissure  into  two  lobes  bat  the 
right  h:ng  i*  again  civided  by  a  smaller  rtssure  :nt^  a  triangnlar 
lobe.  Hi  us  properly  speakmg  the  rt^!  t  h"*g  has  **hree  lobes. 
and  the  left  ha*  but  two  On  accou  *t  u  t^e  liver  pressing 
upward  -zr.  the  diard^ra™  thj  ~:c:,t  'u**c  *x  .i^u-t  an  inch  shorter 
than  the  !"-*  '  t  -  cd:  ^c  ' ::"  •<  *-v  —  c-.  -t  :.<  smaller  in 
capacity.  fcV«  -  ;n  account  -u  '  ;  '  c  t-*  *v -*c  'uhiccd  more  to 
the  left  -id:.  The  !unc;s  a~e  capaVc  d  ?>'!•••*'  .i'^ou:  j;o  cubic 
inches  of  air  during  a  forced  in^pira:!- v».     '!*'x-;-    wcichr  varies 
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somewhat  in  the  male  and  female,  the   male  lungs  weighing, 
together,  about  forty-two  ounces,  the  left  being  two  ounces  less 
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Superior  Lobe  of  the  Rlghl   Lung. 
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Tbe  Rlgbl   Pleura  Costal!*  on  the  Ulbs. 
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Hi!  11). 

Interlobular  Flsaures. 
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13. 

Left  Pleura  Coat  a  lis. 
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13. 

Tbe  Pericardium. 

16. 
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Internal   Jugular  Vein. 
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Abdominal  Aorta. 
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thin  the  risrht,  while  in  the  female  subject  their  weight  is 
approximately  estimated  at' thirty-nine  ounces. 
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Structure. — Each  lung  is  composed  of  soft,  spongy  ti*su< 
which  is  covered  externally  by  a  layer  of  areolar  tissue,  th 
parenchyma  of  the  lungs  being  made  up  principally  of  th 
lobules  and  air  cells.  Coursing  over  these  air  cells  are  th 
capillary  branches  of  the  pulmonary  artery,  while  to  the  Inn; 
tissue  direct  we  have  the  capillary  branches  of  the  bronchia 
As  the  blood  in  the  pulmonary  arteries  exchanges  its  carbon i 
acid  for  oxygen,  it  returns  the  blood  from  the  lungs,  through  th 
four  pulmonary  veins,  to  the  left  auricle  of  the  heart.  Th 
capillaries  from  the  bronchial  arteries  empty  their  bloocl  int< 
the  azygos  veins,  and  finally  into  the  superior  vena  cava. 

The  Pleura. 

Closely  investing  each  lung,  as  far  as  its  root,  is  a  serou 
membrane  known  as  the  pleura.  It  is  made  up  of  two  principa 
layers,  one  of  which  is  reflected  over  the  inner  surface  of  th< 
chest  wall  known  as  the  parietal  layer  of  the  pleura,  or  th< 
pleura  costalis.  The  other  layer  is  reflected  over  the  externa 
surfaces  of  the  lungs,  forming  a  complete  investment,  the  tw< 
layers  forming  a  closed  sac,  which  does  not  communicate  will 
its  fellow  of  the  opposite  side  at  any  point — the  only  plac< 
where  the  two  surfaces  of  the  lungs  come  in  contact  with  eacl 
other  being  in  front  and  just  beneath  the  middle  piece  of  th< 
sternum.  During  life  the  costal  layer  and  the  pulmonic  lave: 
are  so  closely  attached  that  there  is  but  very  little  space  betweei 
them,  but  nfi«T  death,  when  the  lungs  become  somewhat  col 
lapsed,  considerable  space  may  exist  between  these  two  layers 
The  space  between  the  layers  of  the  pleura  is  known  as  th< 
cavity  of  the  pleura. 

During  life  the  pleura  secretes  a  thin  serous  fluid,  wind 
prevents  any  friction  between  the  lungs  and  the  inner  surface  o 
the  chest  walls,  but  when  it  beconie>  inflamed  or  disea>ed  Jit 
serous   fluid   becomes    thickened    and    i>    increa>ed    in    quantity 
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This  fluid  sometimes  increases  so  much  in  advanced  stages  of 
pleuritis  and  dropsy  of  the  pleura  as  to  push  the  heart  to  "lie 
extreme  left  of  the  thorax,  or  to  the  extreme  right,  if  the  disease 
affected  the  left  pleura. 

Blood  Supply. — The  blood  supply  of  the  pleura  is  obtained 
from  the  intercostals,  the  internal  mammary,  pericardiac,  muscu- 
lophrenic and  thymic  arteries.  The  blood  is  returned  from  the 
pleura  by  veins  bearing  the  same  names  as  the  arteries. 

The  Heart. 

The  heart  is  the  central  organ  of  circulation.  It  is  placed 


ilon  or  Ibe  adult  male  heart  to  the  ban) 

>nd  rib  ;  e.   third  rib  ;  d.  fourth  rib!  _    , 
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ri»>  hlui  It  dots  Indlrate  points  selected 
mlHg.  removing  blood  from  the  heart. 


between  the  lungs,  is  conical  in  shape,  and  occupies  the  space 
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known  as  the  middle  mediastinal  cavity.  Laennec  has  com- 
pared the  size  of  the  heart  to  the  fist  of  the  subject,  but  this 
comparison  is  too  indefinite  to  afford  any  satisfactory  estimate, 
and  we  will  be  obliged  to  seek  other  and  more  exact  information 
on  this  subject.  The  most  accurate  writer  in  recent  times 
upon  the  subject  of  the  dimensions  of  the  heart,  Mr.  Peacock, 
says  its  circumference  is  about  9.209  inches  in  the  male  subject, 
while  in  the  female  it  is  slightly  less.  Its  position  varies  after 
death,  according  to  the  disease  the  person  died  with,  and  the 
general  condition  of  the  abdominal  and  chest  cavities. 

Position. — Anterior  View. — The  heart  of  the  human  sub- 
ject is  a  pear-shaped  muscular  organ  situated  in  the  thoracic 
cavity  between  the  lungs,  in  what  is  technically  known  as  the 
middle  mediastinal  space,  with  its  base  about  in  the  median 
line  and  its  apex  in  the  fifth  inter-costal  space  midway  between 
the  median  line  and  a  perpendicular  line  dropped  through  the 
left  nipple,  the  apex  resting  upon  the  diaphragm.  The  base  of 
the  heart  is  held  in  position  by  the  great  vessels  and  their  attach- 
ments in  the  posterior  wall  of  the  thorax,  while  the  apex  is 
free  and  capable  of  a  certain  degree  of  motion.  The  whole 
organ  is  enveloped  in  a  fibrous  sac  called  the  pericardium.  This 
sac  is  lined  by  a  serous  membrane  which  is  attached  to  the  great 
vessels  at  the  base  of  the  heart.  The  pericardial  sac  will  hold 
about  two  drachms  of  fluid.  This,  permits  of  the  heart  move- 
ments without  any  friction.  It  may  be  said  that  the  base  of  the 
heart  will  correspond  to  a  line  drawn  around  the  upper  border 
of  the  third  rib. 

Posterior  View. — The  description  of  the  heart,  together 
with  the  illustrations  which  appear  above,  will  suffice  to  give 
the  reader  an  intelligent  idea  of  the  position  of  the  heart  from 
the  anterior  aspect.  Cuts  numbers  one  and  two  give  the  rela- 
tion of  the  heart  to  the  thoracic  walls  and  the  abdominal  and 
thoracic  viscera.  This  is  viewed  from  the  front  of  the  body,  and 
as  the  heart  presents  several  points  of  interest  from  the  posterior 


108 


THB  ART  AND  SCIENCE  OP  EMBALMING. 


view,  I  have  illustrated  this  position  with  the  cut  showing  the 
heart  in  the  dead  subject  as  viewed  from  the  back.  The  position 
cf  the  vessels,  auricles  and  ventricles  varies  to  such  an  extent 
that  In  the  examination  of  eleven  bodies  no  two  presented 
exactly  the  same  position.  In  one  instance  the  top  of  the  arch 
was  in  front  of  the  upper  portion  of  the  body  of  the  third 
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'     the  upper  third  of  the  tenth  dorsal  vertebra.     In  five  cases  the 
"pper  boundary  of  the  left  auricle  was  on  a  level  with  the  fifth 
dorsal  vertebra.    The  upper  border  of  the  left  auricle  was  situ- 
ated in  front  of  the  upper  part  of  the  seventh  dorsal  vertebra, 
or  just  above  it,  and  its  lower 
border  in  front  of  the  body  of 
the  eighth  dorsal  vertebra. 

Anatomically  speaking  when 
the  back  of  the  heart  and  great 
vessels  are  brought  into  view, 
)^S    \  v4Wt  tne  lower  boundary  of  the  left 

ventricle  resting  upon  the  floor 
of  the  pericardium  will  conceal 
the  under  surface  of  the  heart. 
When  the  floor  of  the  pericard- 
ium is  removed,  the  under  sur- 
face of  the  heart  is  visible  from 
behind.  The  under  surface  in- 
clines from  behind  downwards 
and  upwards,  and  it  presents 
posteriorly  the  lower  border  of 
the  left  ventricle  from  base  to 
r.pex;  anteriorly,  the  lower  sur- 
face of  the  right  ventricle;  and 
intermediately,  the  posterior 
longitudinal  furrow  of  the 
heart. 

Side  View. — It  is  plainly  ev- 
ident that  in  the  recumbent  position  the  heart  must  change  its 
position,  which  it  docs  more  so  after  death  than  in  life.  The 
.pericardia)  sac  and  the  central  tendon  of  the  diaphragm  give  a 
great  deal  of  support  to  the  heart,  and  if  it  were  not  for  these 
attachments  to  the  sternum  and  the  diaphragm  by  means  of  these 
ligaments,  the  heart  would  fall   upon  the  oesophagus  and   the 
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great  vessels  thus  interfering  with  the  passage  of  food  down  the 
lesophagus  and  the  circulation  of  blood  through  the  aorta  when 
a  person  would  be  in  the  recumbent  position. 

After  death,  on  account  of  the  relaxed  condition  of  the 
lungs  and  the  gradual  weakening  of  the  ligaments,  the  heart  will 
fall  backward  upon  the  bodies  of  the  dorsal  vertebra,  thus  caus- 
ing considerable  change  in  the  position  of  the  organ.  If  we  look 
at  the  heart  from  the  side,  several  points  of  interest  will  present 
themselves.  The  relations  of  the  vessels  to  the  heart  and  ribs 
and  the  relation  of  the  organ  itself  to  the  bony  walls  of  the 
thorax  may  be  easily  ascertained  by  an  examination  of  the  ac- 
companying cut  which  shows  the  heart  as  we  would  view  it 
from  the  left  side  of  the  body.  This  engraving  being  fourth  on 
the  position  of  the  heart  in  the  normal  condition,  the  remainder 
of  the  article  and  the  cuts  to  follow  will  show  the  changes  in  the 
position  of  the  heart  caused  by  death  and  disease.  The  normal 
and  pathological  changes  in  the  arteries  will  then  be  taken  up 
and  all  of  those  cases  where  the  embalmer  experiences  sonic 
difficulty  in  the  injecting  of  the  arteries  will  be  explained  and 
illustrated. 

It  is  seldom  required  of  the  embalmer  that  he  puncture  the 
heart  from  the  side,  but  in  order  that  he  may  be  familiar  with 
the  exact  position  of  the  organ  when  inserting  a  trocar  for  the 
purpose  of  tapping  the  heart  for  the  removal  of  blood,  it  is  well 
that  he  know  the  position  of  the  auricles  and  ventricles  from  the 
side.  It  will  be  seen  from  the  engraving  that  the  left  auricle  and 
ventricle  occupy  fully  as  great  a  proportionate  amount  of  space 
at  the  left  side  of  the  heart  as  the  right  auricle  and  ventricle  do 
at  the  front  and  right  sides  of  the  heart.  This  should  always 
be  borne  in  mind  during  the  operation  of  injecting  the  left  ven- 
tricle. It  can  be  reached  with  the  same  length  of  trocar,  but 
the  position  being  to  the  left  and  backward,  resting  in  the  dead 
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the  trocar  should  be  directed  downward  and  inward  toward  the 
center  of  the  thoracic  cavity. 

The  left  ventricle  of  the  heart  occupies  by  much  the  largest 
share  of  the  left  side  of  the  organ,  and  its  double  convex  cone- 
shaped  outline  is  completely  exposed  to  view  from  its  base  to 
its  apex  when  the  left  side  of  the  heart  is  examined  laterally. 
The  transverse  furrow  which  divides  the  left  auricle  from  the 
left  ventricle,  follows  a  direction  from  above  downward  and 
somewhat  backward;  the  left  auricle,  as  will  be  seen  in  the  en- 
graving, rests  on  the  descending  aorta  and  the  oesophagus,  thus 
the  auricle,  transverse  groove  and  the  mitral  valve  rest  in  front 
of  the  body  of  the  eighth  dorsal  vertebra  posteriorly,  while  in 
front  the  left  auricle  is  placed  between  the  third  and  fourth  in- 
tercostal spaces. 

The  upper  border  of  the  left  ventricle  is  nearly  as  high  as 
the  right  auricle.  The  position  of  the  ventricle,  which  is  down- 
ward and  to  the  left,  corresponds  to  the  direction  of  the  ribs; 
thus  the  left  ventricle  and  the  transverse  furrow  are  covered 
throughout  by  the  fourth,  fifth  and  sixth  ribs. 

The  position  of  the  heart  on  the  right  side  is  much  easier 
to  understand  than  the  position  of  the  auricle  and  ventricle  on 
the  left.  If  one  will  examine  the  right  side  of  the  chest  in  the 
same  position  as  the  examination  shown  of  the  left  side,  the 
right  auricle  and  ventricle  will  be  different  in  position  than  the 
corresponding  parts  on  the  left  side. 

When  we  examine  the  heart  from  the  right  side,  the  right 
auricle,  the  right  ventricle,  the  vena  cava  and  the  pulmonary 
artery  are  plainly  visible;  while  on  the  left  the  left  auricle,  left 
ventricle  and  the  pulmonary  veins  are  seen.  The  relative  posi- 
tion of  the  lower  boundary  of  the  heart,  the  upper,  and  the  posi- 
tion of  the  base  is  somewhat  different  from  that  of  the  left. 
The  upper  boundary  of  the  right  ventricle  is  on  a  level  with 
the  seventh  dorsal  vertebra,  while  its  lower  boundary  encroaches 
on  the  body  of  the  tenth  dorsal   vertebra;  the  right  ventricle 
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occupies  the  anterior  portion  of  the  mediastinal  space,  which  is 
situated  between  the  sternum  in  front  and  the  backbone  pos- 
teriorly. The  right  auricle,  including  its  appendix,  occupies 
the  posterior  part  of  the  space,  thus  when  the  operator  desires 
to  enter  the  right  auricle  of  the  heart  from  the  right  side  the 
trocar  should  be  inserted  between  the  third  and  fourth  ribs 
about  one  and  a  half  inches  from  the  sternum.  The 
trocar  should  be  directed  downward  and  inward  to  the  pos- 
terior part  of  this  space,  when  it  will  enter  the  right  auricle  of 
the  heart.  But  as  this  operation  in  the  hands  of  an  unskillful 
person  endangers  the  circulation  through  rupture  of  the  aorta 
at  its  arch,  or  the  vena  cavae.  I  do  not  recommend  it  as  a  safe 
procedure  in  the  practice  of  modern  embalming,  where  it  is  de- 
sirous to  secure  a  complete  circulation  through  the  vascular 
system. 

Cavities. — The  heart  contains  four  cavities:  the  right  and 
left  auricles  and  the  right  and  left  ventricles. 

The  Right  Auricle. — The  right  auricle  receives  the  blood 
from  all  parts  of  the  system,  from  the  superior  and  inferior  venae 
cavae,  and  empties  it  into  the  right  ventricle.  The  auricle  pre- 
sents a  principal  cavity,  or  sinus,  with  a  little  appendix  at- 
tached which  is  called,  from  its  resmblance  to  a  dog's  ear,  the 
auricular  appendix.  In  the  right  auricle  of  the  heart  there  are 
two  openings  for  the  ascending  and  descending  vena  cava,  and 
a  small  opening  for  the  coronary  vein,  which  returns  the  blood 
from  the  substance  of  the  heart  itself,  and  another  large  open- 
ing placed  between  the  auricle  and  ventricle,  known  as  the 
auriculo-ventricular  opening,  through  which  the  blood  passes 
from  the  auricle  to  the  ventricle.  The  walls  of  the  right  auricle 
are  very  thin  as  compared  with  the  wralls  of  the  ventricle.  They 
wrill  measure  about  one-twelfth  of  an  inch.  Thev  are  made  un 
of  muscular  fibres  which  are  composed  of  two  layers.  These 
muscular  fibres  are  involuntary  in  their  action,  and  as  the  auri- 
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tem,  the  muscular  fibres  are  very  much  less  than  that  found  in 
the  ventricles.  There  are  no  valves  at  the  opening  of  the  in- 
ferior vena  cava,  or  the  superior  vena  cava,  into  the  right 
auricle  of  the  heart  The  eustachian  valve,  which  is  quite  promi- 
nent in  the  foetal  state,  almost  entirely  disappears  in  adult  life. 
There  is  a  valvular  fold  in  the  coronary  vein. 

The  Left  Auricle. — The  left  auricle  does  not  differ  ma- 
terially in  its  anatomy  from  that  of  the  right.  It  receives 
the  blood  which  is  returned  from  the  lungs  by  the  four  pulmo- 
nary veins.  It  is  a  little  smaller  than  the  right  and  its  walls  are 
thicker.  It  has  five  openings,  four  of  which  are  for  the  pulmo- 
nary veins,  and  the  other  the  auriculo-ventricular  opening,  for 
the  passage  of  the  blood  from  the  auricle  into  the  left  ventricle. 
The  pulmonary  veins  have  no  valves.  In  adult  life  the  right 
auricle  and  the  right  ventricle  are  entirely  separated  from  each 
other  by  a  thin  muscular  septum.  Before  birth  they  communi- 
cate by  means  of  a  large  opening,  the  foramen  ovale.  (See 
foetal  circulation). 

The  Right  Ventricle. — The  right  ventricle  receives  the 
blood  from  the  right  auricle.  The  walls  are  much  tWcker  than 
the  walls  of  the  auricle,  and,  according  to  some  authorities,  its 
capacity  is  greater.  The  right  ventricle  forces  the  impure  blood 
to  the  lungs  and  back  to  the  left  side  of  the  heart. 

Left  Ventricle. — The  left  ventricle  receives  the  pure  blood 
from  the  left  auricle.  It  is  the  thickest  and  most  muscular  part 
of  the  heart,  being  from  two  to  three  times  as  thick  as  the  walls 
of  the  right  ventricle,  and  several  times  thicker  than  the  walls 
of  the  auricles.  The  average  thickness  of  the  walls  of  the  right 
ventricle  is  about  one-fourth  of  an  inch,  and  the  average  thick- 
ness of  the  walls  of  the  left  ventricle  is  a  little  over  one-half  of 
an  inch.  Both  ventricles  are  triangular  or  conodial  in  shape,  the 
right  being  broader  and  shorter  than  the  left.  The  inner  sur- 
face of  both  ventricles  is  marked  by  peculiar  ridges  and  muscular 
fibres  which  are  called  the  columnae  carnea  and  the  chordae  ten- 


114  THE  ART  AND  SCIENCE  OF   EMBALMING. 

dinae.    The  latter  are  attached  to  the  free  edges  of  the  auricu- 
lo-ventricular  valves. 

Capacity  of  the  Cavities. — It  is  stated  by  many  authorities 
that  the  capacity  of  each  cavity  of  the  heart  is  about  two  ounces, 
but  in  an  experiment  performed  by  injecting  the  heart  with 
warm  solutions  of  wax  the  estimate  was  made  by  calculating 
the  amount  of  liquid  displaced  by  the  moulds  of  the  different 
cavities.  In  this  experiment  care  was  taken  to  make  the  injec- 
tions before  cadaveric  rigidity  had  set  in  or  after  it  had  passed 
away.  The  comparative  results  obtained  by  the  experiment  are 
as  follows :  First,  it  was  decided  that  more  wax  was  forced  into 
the  cavities  of  the  heart  than  it  could  possibly  contain  during 
life.  The  capacity  of  the  right  auricle  was  from  one-tenth  to 
one-third  greater  than  that  of  the  left.  The  capacity  of  the 
right  ventricle  was  from  one-tenth  to  one-third  greater  than  that 
of  the  left  ventricle.  The  capacity  of  the  ventricles  was  greater 
than  that  of  the  auricles.  The  absolute  amount  of  each  ventricle 
under  distension  with  heated  wax  solutions  is  four  and  one-half 
ounces.  This,  of  course,  is  much  greater  than  the  average  ca- 
pacity of  these  cavities  during  life,  which  is  about  two  ounces. 

Weight. — The  average  weight  of  the  human  heart  is  esti- 
mated at  nine  ounces  and  seven  drachms.  In  some  deaths  from 
acute  diseases  this  weight  may  be  increased,  but  in  death  from 
chronic  diseases  it  will  usually  weigh  less.  In  cases  of  hyper- 
trophy, or  in  chronic  enlargement  of  the  heart,  it  may  weigh 
several  pounds.  In  the  female  subject  the  heart  weighs  a  little 
less  than  in  the  male,  the  mean  weight  being  about  eight  and 
one-half  ounces. 

Blood   Supply. — The   arteries   which   supply  the  tissues  of 
the  heart  with  blood  are  the    right  and  left  coronary  arteries. 
These  arteries  carry  the  blood  to  the  structure  of  the  heart.    It 
is  returned  from   the  heart  bv  means  of    the    coronarv  veins 
which  empty  it  into  the  right  auricle. 

Valves. — The  valves  of  the   heart  are  the     auriculo-ventrit* 
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ular  between  the  auricles  and  ventricles,  the  pulmonary  and 
the  aortic.  The  pulmonary  is  situated  at  the  orifice  of  the  pul- 
monary artery  in  the  right  ventricle,  and  the  aortic  valve  is 
placed  at  the  origin  of  the  aorta  in  the  left  ventricle.  There  are 
no  valves  in  any  of  the  vessels  entering  either  the  right  or  left 
auricles  of  the  heart. 

Auriculo  -  Ventricular  Valves.  —  The  auriculo-ventricular 
valves  prevent  the  regurgitation  of  blood  from  the  ventricles 
to  the  auricles.  As  the  ventricle  fills  up  with  blood  coming  from 
the  right  and  left  auricles  the  valves  are  approximated,  and 
when  the  ventricle  is  completely  distended  with  blood  the  valve 
is  entirely  closed.  When  a  contraction  occurs  the  blood  is 
thrown  into  either  the  pulmonary  arteries  or  the  aorta. 

Aortic  and  Pulmonic  Valves. — The  action  of  the  semilunar 
valves  is  nearly  the  same  in  both  the  aorta  and  the  pulmonary 
arteries.  In  the  intervals  of  the  ventricular  contractions  they 
are  closed  and  prevent  the  regurgitation  of  blood  into  the  ven- 
tricles. The  systole,  however,  overcomes  the  resistance  of  the 
aortic  and  pulmonary  valves  and  forces  the  contents  of  the  ven- 
tricles into  the  arteries.  The  cups  of  the  valves  point  in  the 
direction  the  blood  is  to  flow.  Thus  as  the  blood  flows  from  the 
left  ventricle  into  the  aorta  there  can  be  no  expansion  of  the 
valve  and  the  valves  are  nearly  approximated  to  the  wall  of  the 
vessel,  but  just  as  soon  as  the  contraction  ceases  and  the  heart 
begins  to  expand,  the  blood  falling  back  against  these  cups  di- 
lates the  valve  and  it  instantly  closes. 

Action  of  the  Valves  of  the  Heart  When  Fluid  is  intro- 
duced into  the  Arterial  System. — Although  it  is  the  general  im- 
pression among  embalmers  that  the  fluid  injected  into  the 
brachial  artery  goes  to^he  heart  first,  thus  preserving  that  or- 
gan, it  is  a  mistake,  as  these  valves  act  after  death  just  the 
same  as  thev  do  in  life,  and  exactlv  similar  to  the  action  of  the 
valves  in  the  veins  of  the  extremities.  It  is  impo-Mble  to  force 
fluid  through  the  valves  of  the  heart,  just  the  same  as  it  is  im- 
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possible  to  extract  blood  from  a  vein  when  there  is  a  valve  in- 
tervening between  the  opening  and  the  heart,  for  just  as  soon  as 
the  aspirator  is  put  into  action  the  valve  closes  against  the  pas- 
sage of  the  blood  and  it  will  not  flow. 

In  the  experiments  that  I  have  performed  in  the  demon- 
strating rooms  of  the  college  these  facts  were  very  clearly  il- 
lustrated.   A  subject  was  placed  upon  the  table  and  the  thoracic 
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cavity  laid  open ;  the  pericardium  was  divided,  so  as  to.  ex- 
hibit the  action  of  the  heart  while  the  fluid  was  injected  into  the 
brachial  artery.  The  first  effects  of  the  syringe  was  to  force 
the  fluid  into  the  aorta,  which  soon  became  filled,  and  the  fluid 
was  then  seen  taking  a  course  over  the  general  or  systemic  cir- 
culation. As  it  was  impossible  to  -tell  in  this  first  experiment 
whether  any  of  the  fluid  escaped  into  the  left  ventricle,  wc 
adopted  another  form  of  experiment  and  investigation.  This 
time  the  heart  and  lungs  were  removed  from  the  cavity  of  the 
chest  entirely ;  the  heart  and  lungs  Vere  exposed  by  being 
divested  of  their  coverings,  and  the  openings  in  the  vessel  se- 
cured. The  aorta  was  divided  in  the  center  of  the  arch  be- 
tween the  innominate  and  the  left  carotid.  A  tube  was  intro- 
duced into  the  aorta  at  this  point  and  held  in  position  by  a  liga- 
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turc,  which  prevented  any  leakage.  The  first  few  strokes  of 
the  syringe  caused  the  vessel  to  swell  nearly  three  times  its 
normal  size,  but  the  injection  was  kept  up  until  it  was  next  to 
impossible  to  inject  any  more  fluid.  While  the  aorta  swelled  to 
this  extreme  degree  without  rupturing,  there  could  be  noticed 
no  appreciable  change  in  the  walls  of  the  left  ventricle.  The  in- 
jecting apparatus  was  released  and  pushed  on  down  into  the 
cavity  of  the  ventricle  through  the  valves  of  the  aorta.  The  in- 
jecting apparatus  was  again  tied  securely  and  the  second  injec- 
tion begun.  This  injection  caused  the  ventricle  to  swell,  which, 
however,  did  not  begin  to  approximate  the  swelling  or  extension 
shown  in  the  aorta,  but  in  time  the  same  effects  followed  as  in 
the  first  injection.  The  pressure  in  the  ventricles  became  so 
great  that  it  was  impossible  to  inject  any  more  fluid.  In  this 
injection  the  aorta  was  tied  to  the  injecting  apparatus  just  at 
its  origin  from  the  ventricle.  While  the  ventricle  was  still  dis- 
tended, and  in  order  to  make  sure  that  no  fluid  had  reached  the 
auricle,  I  made  an  incision  with  the  scalpel  through  its  superior 
border,  and,  on  laying  it  open,  it  contained  nothing  but  a  small 
amount  of  blood  and  serum.  The  action  of  the  mitral  valve  in 
the  auriculo-ventricular  orifice  was  very  clearly  demonstrated, 
the  experiment  proving  beyond  doubt  that  the  valves  of  the 
heart  are  impervious  to  the  fluids  injected  into  the  aorta.  The 
third  experiment  was  to  test  their  action  when  injected  through 
the  veins.  The  inferior  vena  cava  having  been  securely  tied. 
the  injection  was  begun  in  the  superior  vena  cava,  the  tube  hav- 
ing been  securely  tied  and  held  in  position  by  a  ligature  placed 
around  the  vessel  and  the  injecting  tube.  This  experiment  was 
just  as  any  one  would  expect;  the  fluid  at  first  entered  the  right 
auricle  from  the  superior  vena  cava,  then  it  passed  through  the 
tricuspid  valve  in  the  auriculo-ventricular  orifice,  and  entered 
the  right  ventricle,  taking  the  course  of  the  lesser  or  pulmonic 
circulation  the  fluid  entered  the  pulmonary  artery  and  was  car- 
ried to  the  lungs,  where  it  soon  made  its  appearance  in  the  pul- 
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monary  veins.  After  a  few  more  strokes  of  the  injecting  appa- 
ratus, the  fluid  began  to  escape  from  the  openings  of  the  veins 
into  the  left  auricle  and  could  be  seen  through  the  openings 
made  in  the  superior  border  of  the  left  auricle  in  the  experiment 
made  by  injecting  the  aorta.  Through  the  kindness  of  Mr.  W. 
W.  Harris,  of  Sioux  City,  Iowa,  I  have  the  pleasure  of  reproduc- 
ing the  cut  showing  the  experiments  on  the  valves  of  the  heart, 
which  he  performed  in  order  to  demonstrate  the  incorrectness  of 
Mrs.  F.  H.  Wilson's  article  on  discoloration  and  leakage,  which 
will  serve  the  purpose  of  illustrating  these  very  important  ex- 
periments. 

Flint,  in  performing  an  experiment  on  the  action  of  the 
aortic  and  pulmonary  valves,  tied  a  piece  of  tubing  into  the 
pulmonary  artery  and  also  into  the  aorta,  and  by  means  of  the  Y 
connection  he  introduced  fluid  into  both  the  arteries  at  the  same 
time.  The  aortic  semi-lunar  valves  opposed  the  passage  of  the 
liquid  so  effectually  that  it  ruptured  before  the  valves  gave  way, 
but  the  semi-lunar  valves  of  the  pulmonary  arteries  showed  a 
considerable  degree  of  insufficiency  at  this  high  pressure,  and 
fluid  escaped  into  the  right  ventricle. 

Change  in  the  Position  of  the  Heart  Caused  by  Diseases  of 
the  Thoracic  Viscera. — If  a  person  dies  of  pneumonia  and 
bronchitis,  the  lungs  will  be  found  large  and  filled  with  gas,  the 
chest  walls  being  much  expanded;  the  diaphragm  is  pressed 
downward,  and  the  heart,  which  is  filled  with  blood  in  both  the 
right  auricle  and  right  ventricle,  is  lowered  much  below  its 
normal  position  during  the  living  state;  thus  the  guides  gen- 
erally given  for  tapping  the  right  auricle  of  the  heart  are  not 
always  correct.  The  general  rule  is,  that  after  death  the  lungs 
become  smaller  and  contracted  in  appearance.  In  this  class  of 
cases  the  heart,  instead  of  being  lowered,  is  raised  and  the  right 
auricle  can  readily  be  reached  by  a  trocar  puncture  between  the 
second  and  third  ribs.  If  the  abdominal  cavity  is  flaccid,  there 
being  no  gas  present,  the  stomach  and  intestines  being  emptyf 
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the  heart  will  be  found  much  lower  on  account  of  the  descent 
of  the  diaphragm ;  the  apex  of  the  heart  resting  on  this  struc- 
ture is  considerably  lowered  in  position;  in  an  extreme  case  a 
trocar  would  have  to  be  inserted  between  the  fifth  and  sixth 
ribs  in  order  to  reach  the  right  auricle  of  the  heart.  But  should 
the  abdominal  cavity  be  distended  with  gas,  the  stomach  and  in- 
testines being  full,  the  heart  would  be  found  higher  up  in  the 
thoracic  cavity.  The  dis- 
ease which  the  person 
died  of  has  a  great  bear- 
mg  on  the  position  of 
this  organ,  for  if  the  per- 
son dies  of  some  long, 
wasting  disease,  the  heart 
will  not  only  be  dimin- 
ished in  size,  but  will  be 
found  more  deeply  situ- 
ated in  the  cavity  of  the 
chest.  As  a  rule,  as  soon 
as  death  takes  place,  the 
left  ventricle  of  the  heart 
contracts  very  firmly  and 
is  thus  left  empty,  but 
the  right  auricle  and  ven- 
tricle soon  become  dis-  a>«u«*  in  position 
tended  with  venous  blood, 
and  it  remains  in  that  condition  until  removed  either  by  drain- 
age tube  and  aspirator,  or  by  the  needle  introduced  directly  into 
the  right  auricle  or  right  ventricle  of  the  heart. 

The  heart  is  the  most  freely  movable  organ  in  the  human 
body,  and  is  so  alVrH  and  changed  in  its  position  in  so  many 
diseases  and  r.'.T.J.-.'\'.r.-.,  that  I  have  decider!  to  consider  the 
pathological  rhk'.y-.  -.  *h;».  organ  first,  before  commercing  the 
description  r,i  •'■■•*  ■*••■"■.:■.   and   veins.     The  accompanying  cut 
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will  give  the  reader  a  conception  of  the  extreme  changes  from 
the  normal  position  of  the  heart. 

Diseases  of  the  heart  itself  will  alter  its  position  slightly, 
but  not  to  the  extent  found  in  cases  of  pleurisy,  emphysema, 
lung  troubles,  etc.  In  an  autopsy  held  recently  the  heart  re- 
moved from  a  young  man  about  21  years  of  age  weighed  nearly 
four  pounds,  thus  being  nearly  four  times  its  natural  size.  In 
this  instance  the  heart,  which  was  examined  in  section,  was 
affected  with  hypertrophy  (simple  enlargement  of  the  heart). 
All  of  the  valves  and  structures  of  the  organ  were  in  good  con- 
dition, excepting  the  unusual  enlargement.  Each  ventricle 
would  hold  approximately  six  to  seven  ounces.  I  have  preserved 
this  heart  and  consider  it  one  of  the  most  valuable  specimens 
of  this  nature  I  have  seen  for  some  time.  The  heart  was  dis- 
placed slightly  to  the  left  side  of  the  body;  the  left  lung  was 
below  normal  in  size,  while  the  right  lung  was  slightly  enlarged 
in  order  to  compensate  for  the  diminished  amount  of  breathing 
space  taken  up  by  the  change  in  position  of  the  heart  pressing 
on  the  left  lung.  The  blood  vessels  independent  of  the  heart  in 
this  subject  were  in  good  condition. 

Eveti  in  certain  diseases  of  the  organs  of  the  lower  cavity, 
the  presence  of  gas,  etc.,  may  alter  the  position  of  the  heart 
considerably.  Enlarged  liver  or  the  presence  of  an  abscess  in 
the  left  lobe  of  this  visctis  will  cause  the  heart  to  be  displaced 
upward  and  toward  the  left.  Gas  in  the  abdominal  cavity  will 
cause  the  heart  to  be  forced  upward  so  that  the  auricle  will  be 
on  a  line  drawn  between  the  second  and  third  ribs.  In  pleuritic 
effusions,  where  the  serum  secreted  by  the  pleural  sacs  is  ex- 
tensive, the  heart  may  be  displaced  completely  from  one  to  the 
other  side  of  the  thoracic  cavity,  while  collapse  of  the  lung  or 
abscess  in  the  structure  will  cause  considerable  change  in  posi- 
tion of  the  heart,  according  to  the  side  of  the  cavity  the  disease 
is  located.  If  on  the  left  side,  the  heart,  in  collapse  of  the  left 
luner.  will  fall  downward  and  backward  to  that  side,  wl 
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same  condition  occurring  in  the  right  lung  would  displace  the 
organ  in  the  same  axis  toward  the  right  side  of  the  cavity. 

In  cases  of  emphysema,  which  disease  causes  an  increase  in 
the  size  of  the  lungs,  the  heart  will  be  forced  downward  upon 
the  diaphragm,  and  the  apex  may  be  found,  in  extreme  cases  of 
this  disease,  nearly  three  inches  below  the  ending  of  the 
sternum  (breast  bone).  Such  a  change  in  position  as  this  would 
make  considerable  difference  should  the  embalmer  desire  to  re- 
move blood  by  some  of  the  old  methods  of  tapping  the  heart 
with  a  trocar  either  from  below  the  diaphragm  or  between  the 
third  and  fourth  ribs.  I  am  not  in  favor  of  removing  blood  from 
this  organ  by  the  methods  commonly  in  use,  as  every  one  of 
them  endangers  the  circulation,  and  in  the  hands  of  an  unskillful 
person  the  trocar  is  sent  through  the  aorta  or  vena  cavas,  which 
would  prevent  a  successful  arterial  injection.  At  the  present 
time  I  am  not  using  either  the  trocar  or  the  flexible  silk  tubes 
for  the  removal  of  blood,  as  neither  of  them  give  satisfaction. 

In  emphysema,  even  after  death,  the  distended  condition 
of  the  lungs  remains,  and  will  maintain  the  displacement  of  the 
heart  downward  against  the  action  of  the  gases  of  putrefaction  in 
the  lower  cavity,  which  have  a  tendency  to  raise  the  structure 
and  would  thus  tend  to  counteract  this  change  in  position  of  the 
organ.  The  pulmonary  artery  in  this  disease  is  generally  filled 
with  blood  and  the  pulmonary  vessels  occluded  with  the  fluid. 
the  right  side  of  the  heart,  both  the  auricle  and  the  ventricle,  will 
be  filled  with  dark  colored  blood,  and  in  injecting  a  subject  dead 
of  this  disease  it  is  next  to  impossible  to  obtain  a  complete  circu- 
lation of  the  fluid,  as  all  of  the  pulmonary  vessels  are  more  or 
less  filled  with  coagulated  blood. 

The  Pericardium. 

The  pericardium,  the  covering  of  the  heart,  consists  of  two 
layers  of  tissue — an  inside,  serous,  and  an  outside,  fibrous.    This 
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covering  of  the  heart  extends  two  inches  above  the  base  of  the 
heart,  and  surrounds  the  great  vessels  leading  to  and  from  the 
organ.  It  extends  to  the  upper  border  of  the  diaphragm,  where 
it  becomes  intimately  connected  to  its  central  tendon,  but  being 
situated  more  to  the  left  than  to  the  right  side.  On  account  of 
the  frequent  cases  of  dropsy  of  this  membranous  sac,  and 
consequent  effusions  of  serous  fluid  in  pericarditis,  etc.,  the  cm- 
balmer  is  obliged  to  aspirate  and  remove  the  accumulations  be- 
fore proceeding  with  the  arterial  injection.  This  may  be  accom- 
plished by  introducing  the  trocar  between  the  fifth  and  sixth  ribs, 
on  the  left  side,  near  the  lower  border  of  the  sac,  and  attaching 
the  aspirator. 

Blood  Vessels. — The  blood  vessels  which  supply  the  peri- 
cardium are  derived  from  the  descending,  thoracic,  aorta  and  the 
internal  mammary  and  its  branches. 

This  description  of  the  lungs  and  their  coverings,  the  heart 
and  its  covering,  together  with  a  description  of  the  contents  of 
the  mediastinal  spaces  previously  referred  to,  completes  the 
visceral  and  regional  anatomy  of  the  three  main  cavities  of  the 
body,  namely :  the  cerebro-spinal,  the  abdominal  and  the  thoracic. 
The  histology  of  the  arteries  and  veins  having  been  described 
under  "Anatomical  Elements"  (pages  61,  62,  63),  we  will  next 
proceed  with  a  description  of  the  blood  circulation  and  the  arte- 
rial system,  beginning  at  the  aorta,  the  largest  artery,  and  end- 
ing at  the  capillaries,  the  smallest  branches  of  the  arterial  sys- 
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Human  Blood* 


Blood  is  the  most  complex  of  all  the  animal  fluids.  In  man 
and  the  vertebrate  animals  it  is  an  opaque  fluid,  which  varies  in 
color  from  a  bright  red  to  a  dull  red  color,  accordingly  as  it  is 
taken  from  an  artery  or  a  vein. 

The  opacity  of  the  blood  is  due  to  the  refraction  of  the  rays 
of  light  by  the  elements  of  which  it  is  composed.  The  color  in 
the  blood  is  the  result  of  the  haemoglobin  found  in  the  red  blood 
corpuscles ;  this  coloring  matter  is  slightly  altered  by  the  increase 
or  decrease  of  oxygen.  While  the  blood  is  heavily  charged  with 
oxygen  as  in  the  arteries,  the  blood  is  of  a  bright  scarlet,  but  as 
it  approaches  the  capillaries  the  color  is  slightly  altered,  and 
when  it  reaches  the  veins  the  color  is  changed  to  that  of  a  deep 
purple. 

The  Amount  of  blood  in  the  human  body  is  estimated  to  be 
about  one-eighth  of  the  whole  body  weight,  or  from  eighteen  to 
twenty  pounds  in  an  individual  weighing  from  140  to  150  pounds 
avoirdupois. 

Different  physiologists  have  given  various  methods  for  esti- 
mating the  amount  of  blood  in  a  human  body.  Dr.  Carpenter, 
the  great  physiologist,  makes  the  statement  that  the  average 
human  body  of  an  adult  man  will  contain  from  twelve  to  fifteen 
pounds  of  blood.  BischofT  givs  the  quantity  of  blood  as  one- 
thirteenth  of  the  body  weight.  There  is  a  difference  in  the  quan- 
tity in  the  newly  born  and  in  the  adult.  Welcker  gives  the  quan- 
tity as  one-nineteenth  in  the  child.     According  to  Halliburton, 
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the  average  is  one-twelfth  to  one-fourteenth  of  the  total  body 
weight.  Welcker's  method  of  estimating  the  amount  of  blood 
in  an  individual  is  as  follows :  A  small  quantity  of  blood  is  re- 
moved  from  the  animal  by  opening  a  vein.  This  blood  is  de- 
fibrinated,  measured  and  diluted  to  known  extent  to  serve  as 
standards  of  comparison.  The  animal  is  then  bled  to  death  by 
severing  the  arteries  and  veins  of  the  neck.  Thus  all  of  the 
blood  that  will  possibly  drain  from  the  animal  is  taken  from  these 
parts.  This  blood  is  also  defibrinated.  The  vessels  of  the  animal 
are  next  washed  out  with  water  or  saline  solutions.  These  wash- 
ings are  added  to  the  blood  in  the  receptacle.  Lastly  the  whole 
animal  is  very  finely  minced  with  water  or  saline  solutions. 
The  extract  is  filtered  and  added  to  the  diluted  blood  previously 
obtained,  and  the  whole  is  measured.  The  color  of  all  this  blood 
taken  from  the  animal  is  then  compared  with  the  standard  solu- 
tions  made  from  the  few  drachms  of  blood  which  were  first  re- 
moved, until  one  is  discovered  which  has  the  same  tint  as  the 
mixture.  The  amount  of  blood  in  the  corresponding  standard 
solution  being  known,  the  total  quantity  in  the  animal  body  can 
in  that  way  be  easily  calculated. 

The  Composition  of  human  blood  is  a  very  important  study 
for  the  embalmer,  since  it  enables  him  to  determine,  in  certain 
cases,  the  exact  condition  of  this  fluid  and  whether  it  can  be 
removed,  but  before  taking  up  the  pathological  conditions  of  the 
blood  it  will  be  well  to  consider  the  blood  in  its  normal  aspect. 

Human  blood  is  composed  of  red  and  white  corpuscles,  and 
plasma,  or  liquor  sanguinis. 

The  relation  of  plasma  and  serum  to  the  clot  can  be  seen  at 
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It  is  estimated  that  in  every  one  hundred  parts  by  weight 
of  blood  there  will  be  sixty  to  sixty-five  parts  of  plasma  and 
thirty-five  to  forty  parts  of  corpuscles. 

The  Specific  Gravity  of  the  blood  is  from  (1050.)  to  (1075.)* 
but  in  certain  diseases  this  specific  gravity  may  be  increased  or 
diminished. 

The  Liquor  Sanguinis  is  a  transparent,  colorless  fluid, 
which  is  the  medium  in  which  the  blood  corpuscles  are  sus- 
pended.   The  plasma  comprises  nearly  60  per  cent,  of  the  entire 
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1,  Elliptic  discs  of  amphibia.    2,  Human  red  corpuscles.    3,  White  or  lymph 

corpuscles.    4,  Roleaux  of  red  di«cs. 


amount  of  the  blood,  the  corpuscles — red  and  white— only 
amounting  to  40  per  cent,  of  the  quantity. 

The  Red  Blood  Corpuscles  measure  about  one-thirty-five- 
hundredths  of  an  inch  in  diameter. 

The  White  Corpuscles  are  much  larger  and  measure  one- 
two-thousandth  of  an  inch. 

Having  now  considered  the  composition  of  the  blood  in 
life,  we  will  see  what  changes  take  place  after  death.  Blood  in 
life  owes  it  fluidity  to  the  presence  of  sodium  salts  contained 
in  it,  but  as  soon  as  death  takes  place  the  effect  of  this  salt 
is  not  :produced,  since  the  blood  begins  to  coagulate  almost 
immediately ;  it  does  this  in  nearly  every  case ;  the  cases  where 
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the  blood  will  be  found  in  the  capillaries  and  veins.  In  those 
cases  where  the  blood  remains  in  the  arteries  after  death  it. 
will  be  found  that  the  majority  of  the  bodies  are  those  oi 
persons  who  have  died  suddenly  from  traumatism,  or  by  tak- 
ing poisons  which  have  a  tendency  to  cause  a  cessation  of 
nervous  phenomena  at  the  same  time  that  physical  functions 
cease;  or,  in  other  words,  just  as  soon  as  circulation  and  res- 
piration are  at  an  end,  nervous  action  is  also  at  an  end  and 
the  blood  that  is  in  the  arteries  thus  being  deprived  of  its 
stimuli,  nervous  contraction  to  force  the  blood  into  the  veins, 
the  blood  remains  in  the  arteries,  and  in  this  class  of  cases 
blood  will  be  found  in  all  of  the  vessels  of  the  body,  the 
arteries,  capillaries,  veins,  and  the  right  and  left  sides  of  the 
heart. 

Coagulation  of  the  Blood. — The  coagulation  of  the  blood 
is  hastened  by  the  following  means:  First,  a  temperature 
above  that  of  the  body ;  second,  in  bodies  where  the  walls  of 
the  blood  vessels  contain  matter,  such  as  in  cases  of  artheoma 
endarteritis,  and  inflammation  of  the  blood  vessels  in  general ; 
third,  where  the  blood  comes  in  contact  with  not  more  than 
twice  its  volume  of  water.  Thus  in  bodies  of  those  who  have 
been  drowned  and  have  lain  in  the  water  for  several  days, 
the  blood  will  be  found  so  coagulated  that  it  is  almost  im- 
possible to  remove  it.  The  coagulation  of  the  blood  may  be 
prevented  by  introducing  into  the  veins  of  the  body  a  suffi- 
cient quantity  of  neutral  salts ;  sodium  sulphate  and  magne- 
sium sulphate  are  now  largely  employed  for  this  purpose. 
Chloride  of  sodium  (table  salt),  potassium,  nitrate  and  other 
salts  act  similarly,  but  in  my  opinion  the  sodium  sulphate  is 
preferable.  In  all  of  those  cases  where  the  body  is  kept  in 
cold  storage,  such  as  in  the  great  Cook  County  morgue  of 
Chicago,  the  blood  remains  in  a  fluid  condition  and  is  only 
slightly  coagulated  even  after  the  lapse  of  many  days.  In 
the  said  bodies  the  blood  will  remain  in  an  uncoaeulated  con* 
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dition  in  the  smaller  vessels  for  many  weeks  after  death.    The 
blood  in  the  larger  vessels  coagulates  first. 

In  some  diseases,  such  as  typhoid  fever,  or  after  preg- 
nancy; phlegmasia  dolens,  the  blood  may  coagulate  during 
life,  and  should  death  occur  from  this  disease  the  blood  will 
necessarily  be  so  thickened  by  the  action  of  the  disease  that 
it  will  be  difficult  to  remove.  In  those  diseases  of  a  pyaemic 
or  acute  specific  nature,  such  as  measles,  smallpox,  scarlet 
fever,  etc.,  the  blood  is  dark  colored  and  clots  with  difficulty. 
Thus  in  bodies  dead  of  these  diseases  the  blood  will  be  in  a 
comparatively  fluid  condition  and  the  yield  of  fibrin  is  small. 
In  cases  dead  of  pneumonia,  inflammatory  rheumatism,  or 
other  diseases  of  an  inflammatory  nature,  the  blood  has  a 
slight  change  in  color  from  that  ordinarily  found,  and  when 
removed  from  the  body  the  clot  formed  will  exhibit  a  buffy 
coat.  According  to  Delafield,  there  may  be  very  little  coagu- 
lation of  the  blood  in  death  from  the  expulsion  of  air  from 
the  lungs  (asphyxia)  or  from  diseases  or  accidents  which  in 
any  way  interfere  with  the  aeration  of  the  blood  and  permit 
the  accumulation  of  carbonic  acid  gas  within  it.  Thus  in  death 
from  strangulation,  as  previously  stated,  the  blood  is  imper- 
fectly coagulated,  but  in  the  case  of  drowned  persons  where 
the  blood  comes  in  contact  with  not  more  than  twice  its 
volume  of  water,  it  may  coagulate,  and  usually  does.  In  many 
common  diseases,  and  in  scurvy,  the  blood  may  remain  in  a 
fluid  condition,  or  nearly  so.  We  are  unable  to  understand 
some  of  these  phenomena.  In  cases  of  Asiatic  cholera  the 
blood  becomes  so  coagulated  and  thickened  as  to  be  of  a  tarry 
consistency.  Where  the  blood  in  a  dead  body  is  so  intensely 
coagulated  it  is  known  as  anhydraemia. 

In  all  those  persons  who  die  of  anaemia  the  blood  looks 
more  or  less  watery  and  is  easy  to  remove.  In  the  blood  of 
animals  hunted  to  death  no  coagulation  occurs,  and  it  was 
stated  by  Hunter,  a  century  ago,  that  no  coagulation  occurred 
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in  those  killed  by  lightning  or  electric  shocks  or  by  blows 
upon  the  epigastrium.  However,  his  statement  is  far  from 
being  true,  and  Gulliver  has  made  observations  which  prove 
in  all  of  these  numerous  cases  that  the  blood  may  coagulate. 
However,  the  coagulation  is  very  imperfect.  All  blood  must 
coagulate  before  putrefaction  commences;  but  putrefaction 
must  not  be  confounded  with  some  of  the  diseased 
conditions  such  as  anaemia.  In  addition  to  the  strong 
solution  of  neutral  salts  mentioned  above  which  tend 
to  retard  the  coagulation  of  blood,  the  same  effect  can  be 
produced  by  many  vegetable  substances,  particularly  those  of 
the  narcotic  and  sedative  class,  such  as  opium,  belladonna, 
aconite,  hyoscyamus  and  digitalis.  Nitre  also  has  a  good 
effect  in  preventing  the  coagulation  of  the  blood.  Gulliver 
by  means  of  this  drug  kept  a  horse's  blood  fluid  for  fifty-seven 
weeks.  This  is  certainly  remarkable.  Polli  observed  a  case 
where  coagulation  of  the  blood  did  not  take  place  until  sixty- 
five  davs  after  it  had  been  removed  from  the  bodv,  and  no 
putrefaction  occurred  in  the  blood  until  thirty  days  had 
passed  after  the  time  of  its  removal.  In  death  due  from  cold 
or  freezing  the  blood  remains  fluid,  and  in  addition  to  the 
other  post  mortem  appearances,  the  surface  of  the  body  is 
marked  by  stains  and  spots  of  a  cherry  red  color.  These 
spots  closely  resemble  the  stains  met  with  in  cases  of  poison- 
ing by  carbon  monoxide.  In  death  from  sunstroke  the  red 
corpuscles  in  the  blood  are  sometimes  entirely  destroyed.  In 
death  iron;  lightning  the  Mood  has  been  describee  as  dark 
and  fluid,  but  ::t  the  course  of  a  few  hov.rs  after  the  stroke  it 
max  coagulate  as  in  other  Kv':es  In  those  who  have  been 
hurr.ei    :c    death    h>     scaldir.g.    or    otherwise,    the    Mood    fre- 
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ation  in  the  *blood  itself  except  the  diminished  amount.  In 
cases  of  poisoning  from  sulphuric  acid  the  blood  has  been 
observed  to  be  dark  and  tarry.  Blood  in  the  living  state  is 
alkaline  in  reaction,  but  in  death  from  sulphuric  acid  poison- 
ing it  may  be  acid.  In  death  from  poisoning  by  opium  and 
morphine  the  blood  is  generally  dark  and  in  a  fluid  condition, 
but  cases  are  also  found  with  the  blood  coagulated.  In 
poisoning  from  belladonna  and  atropine  the  blood  is  generally 
of  a  dark  color  and  in  a  fluid  condition.  In  death  from 
poisoning  by  phosphorous  the  blood  is  commonly  dark,  and 
although  in  a  fluid  condition  it  is  of  a  syrupy  consistence.  In 
phosphorous  poisoning  the  corpuscles  are  said  to  undergo  com- 
plete disintegration.  In  poisoning  with  antimony,  Mr.  Rich- 
ardson observed  the  heart  to  be  greatly  distended,  both  sides 
filled  with  blood,  the  lungs  dark  and  filled  with  blood.  This 
blood  is  loosely  coagulated  and  generally  in  a  fluid  condition. 
In  poisoning  by  arsenic  the  blood  in  the  dead  body  is  usually 
fluid.  In  death  by  poisoning  from  hydrocyanic  acid  the  blood 
will  be  found  dark  and  fluid,  or  if  the  poisoning  has  been  slow 
and  of  long  duration,  the  blood  will  be  black  and  coagulated. 
The  blood  in  all  cases  of  poisoning  by  coal  gas  has  a  deepened 
tinge  of  color;  it  is  of  a  dark  scarlet  and  remains  so  a  long 
time  after  death.  There  seems  to  be  a  difference  of  opinion 
among  authorities  on  the  condition  of  the  blood  in  death  by 
strangulation,  smothering,  etc.  Woodman  and  Tidy  hold  that 
it  is  of  a  dark  color  and  of  a  fluid  consistency,  while  others 
claim  that  the  blood  retains  its  scarlet  appearance  and  resists 
slow  combustion  and  putrefaction. 

Circulation  of  Blood. 

For  convenience  of  study  the  circulatory  system  is  divided 
into  the  heart  and  vessels.  The  vessels  are  also  divided  into 
three  kinds ;  the  arteries,  which  carry  the  blood  fropi  the  heart 
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to  the  system;  the  capillaries,  which  distribute  the  blood  more 
or  less  abundantly  in  the  different  parts  of  the  system,  and  the 
veins,  which  return  the  blood  from  the  general  system  to  the 
right  auricle  of  the  heart. 

Although  the  term  "artery"  is  derived  from  the  Greek, 
from  a  word  which  meant  to  contain  air,  Galen,  one  of  the 
earliest  writers  of  medicine,  is  quoted  as  refuting  this  state- 
ment. But,  while  he  said  that  the  arteries  and  veins  contain 
blood  in  the  living  state  and  that  the  arteries  are  only  empty 
after  death,  it  remained  for  the  practice  and  experience  of 
several  centuries  to  clear  up  the  mystery.  About  the  year 
1615,  Dr.  Harvey  was  appointed  Lumlian  Professor  at  Bar- 
tholomew Hospital  in  London,  Eng.  One  year  later,  during 
the  latter  months  of  1616,  Dr.  Harvey  conducted  a  series  of 
experiments  which  resulted  in  the  discovery  of  the  circulation 
of  blood.  He  proved  this  before  a  class  of  medical  men  by 
injecting  into  the  vascular  system  a  colored  fluid  which  much 
resembled  the  color  of  blood.  The  year  1616,  then,  becomes 
illustrious  because  of  the  fact  that  the  discovery  of  the  circu- 
lation of  the  blood  was  ushered  into  existence  at  that  time. 
It  was  not  until  the  year  1619  that  he  felt  it  his  duty  to  make 
his  discovery  public.  This  caused  so  much  comment  that  nine 
years  later  he  published  his  first  monographs  on  the  circula- 
tion of  the  blood  which  makes  him  famous  at  the  present  day. 
Experiments  conducted  on  the  circulation,  since  Harvey's  time, 
have  divided  the  circulation  into  five  different  and  separate 
divisions,  namely :  the  pulmonary,  the  systemic,  the  portal,  the 
foetal  and  Capillary. 

The  Pulmonary  Circulation. — The  pulmonary  circulation 
is  that  which  exists  between  the  right  and  left  sides  of  the 
heart.  It  begins  at  the  right  ventricle ;  the  pulmonary  artery 
receives  from  the  right  ventricle  the  venous  blood  which  has 
been   emptied   into   it   from    the   auricle,    which   has   received    it 
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of  a  right  and  left  branch  to  both  lungs;  these  right  and  left 
branches  dividing  and  subdividing  until  they  cover  the  tissues 
of  the  lungs  with  one  vast  net-work  of  capillaries.  At  this 
point  the  blood  gives  off  its  deleterious  substances  in  exchange 
for  oxygen  from  the  air;  becoming  purified,  it  is  taken  up  by 
the  capillaries  and  poured  into  the  veins,  which  gradually  con- 
verge until  they  form  four  large  venous  trunks,  two  coming 
from  each  lung.  These  veins  empty  the  pure  blood  into  the 
left  auricle  of  the  heart..  This  completes  the  pulmonary  cir- 
culation. It  will  be  seen  that  the  pulmonary  artery  carries 
impure  blood,  and  that  the  four  pulmonary  veins  carry  pure 
blood,  there  being  only  one  other  instance  in  the  body  where 
the  veins  carry  arterial,  and  the  artery  venous  blood.  This 
exception  takes  place  during  gestation,  or  while  the  child  is 
in  utero.  The  cord  which  connects  the  foetus  to  the  maternal 
structures  is  composed  of  two  arteries  and  a  single  vein  with 
mucoid  tissue  to  protect  them,  there  being  no  nervous  fibres 
in  the  cord.  The  umbilical  arteries  return  the  blood  (impure) 
from  the  foetus,  and  the  umbilical  vein  conveys  the  pure  blood 
from  the  placenta  to  the  child  in  utero. 

The  Systemic  Circulation. — The  systemic  circulation  be- 
gins at  the  left  ventricle  of  the  heart,  receiving  the  blood  from 
the  left  auricle,  it  is  forced  into  the  aorta  by  the  contraction ' 
of  the  ventricle,  and  sent,  by  means  of  the  aorta  and  its 
branches,  to  all  parts  of  the  body.  The  vessels  finally  become 
so  small  in  size  that  they  measure,  on  an  average,  one-thirty- 
five-hundredth  of  an  inch  in  diameter.  The  veins  begin  at  this 
point  and  collect  the  blood  which  has  been  sent  to  the  capil- 
laries by  the  heart  and  arteries,  and  return  it  to  the  right 
auricle  of  the  heart.  The  circulation  of  the  blood  from  the  left 
side  of  the  heart,  through  the  arteries  and  capillaries  of  the 
general  system,  thence  through  the  veins  to  the  right  side  of 
the  heart,  constitute  the  greater  or  systemic  circulation. 

The    Portal    Circulation. — This    circulation    is   that   which 
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exists  between  the  chylopoietic  viscera,  namely:  the  jntestines, 
the  stomach,  the  spleen  and  the  liver.  It  is  made  up  of  the 
superior  and  inferior  mesenteric  veins,  the  splenic  and  the  gas- 
tric veins.  The  gastric  veins  return  the  blood  from  the  capil- 
laries of  the  gastro-epiploic  and  vasa  breva  arteries,  and  returns 
the  blood  into  the  splenic,  as  docs  also  the  inferior  mesenteric 
vein,  which  returns  the  blood  from  the  rectum,  sigmoid  flexure 
and  the  descending  colon.  The  superior  mesenteric  and  the 
splenic  vein  unite  near  the  posterior  surface  of  the  pancreas  to 
form  the  portal  vein.  This  vein  ascends  to  the  transverse 
Assure  of  the  liver,  where  it  penetrates  that  viscus  and  divides 
again  into  capillaries,  which  empty  into  the  hepatic  veins. 
The  return  of  the  venous  blood  from  the  chylopoietic  viscera 
(stomach,  spleen,  pancreas  and  intestines)  to  the  under  surface 
of  the  liver,  thence  into  the  gland,  and  finally  into  the  hepatic 
vein,  which  empties  into  the  inferior  vena  cava,  completes  the 
portal  circulation. 

The  Foetal  Circulation. — The  foetal  circulation  is  that  cir- 
culation which  exists  between  the  vascular  system  of  the 
mother  and  the  child  in  utero.  The  placenta,  or  afterbirth, 
serving  as  the  medium  of  purification  during  the  latter  months 
of  gestation.  In  the  early  period  of  gestation  the  communi- 
cation between  the  child  and  the  mother  is  maintained  through 
the  medium  of  the  spongioles  of  the  chorion  and  the  membrana 
decidua,  until  the  third  month ;  after  this  period  the  sole  con- 
nection seems  to  be  through  the  placenta.  This  placental  cir- 
culation is  a  very  interesting  study,  beincr  almost  analagous  to 
that  circulation  which  takes  place  in  the  lungs  and  which  is 
known  as  the  pulmonary  circulation. 

The  impure  blood  from  the  child  in  utero  is  returned  to 
the  placenta  by  means  of  the  umbilical  arteries.  Here  it  gives 
off  its  waste  and  receives  oxygen  in  return  from  the  mother's 
blood,  which  is  circulating  very  freely  in  the  maternal  side  of 
the  placenta.     The  pure  aerated  blood  is  now  returned  to  the 
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child  by  means  of  the  umbilical  vein.  The  circulation  in  the 
child  is  very  different  from  that  which  we  have  in  adult  life 
or  immediately  after  the  child  is  born.  The  blood,  returning 
from  the  placenta  after  having  received  oxygen  and  given  off 
carbonic  acid  gas,  is  carried  by  the  umbilical  vein  through  the 
abdominal  parites  to  the  under  surface  of  the  liver;  here  a 
portion  of  it  passes  through  the  ductus  venosis  into  the  ascend- 
ing vena  cava,  while  the  remainder  flows  through  the  liver  and 
passes  into  the  inferior  vena  cava  by  means  of  the  hepatic  vein. 
The  blood  is  now  emptied  into  the  right  auricle  bv  means  of 
the  inferior  vena  cava.  It  is  now  carried  from  the  right  auricle, 
to  the  eustachian  valve,  through  the  foramen  ovale,  into  the 
left  auricle;  thence  into  the  left  ventricle,  and  so  into  the  aorta 
to  all  parts  of  the  system.  The  venous  blood  from  the  upper 
extremities  and  the  head  empty  the  impure  blood  into  the 
superior  vena  cava,  which  empties  the  blood  into  the  right 
auricle;  thus  the  blood,  after  it  reaches  that  point,  is  partly 
impure.  A  portion  of  the  blood  escapes  into  the  right  ven- 
tricle and  into  the  pulmonary  artery,  but,  owing  to  the  col- 
lapsed condition  of  the  lungs,  only  a  small  portion  of  the 
blood  reaches  the  pulmonary  capillaries.  The  greater  part  of 
the  mass  of  blood  sent  through  the  pulmonary  artery  passes 
through  the  "ductus  arteriosus,"  which  connects  the  pulmonary 
artery  to  that  of  the  aorta.  This  duct  is  situated  a  little  below 
the  origin  of  the  carotid  and  subclavian  arteries.  The  mixed 
blood  passes  down  the  aorta  to  supply  the  lower  extremities, 
but  a  portion  of  it  is  directed,  by  the  hypogastric  arteries,  to 
the  umbilical,  and  thence  to  the  placenta  to  be  again  oxygen- 
ated. At  birth  the  ductus  venosis  closes,  as  does  also  the  fora- 
men ovale,  the  opening  between  the  right  and  left  auricles,  and 
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Capillary  Circulation. 

The  Capillaries  (from  capillus,  a  hair)  are  the  smallest  of 
the  blood-carrying  vessels  in  the  body.     They  mark  the   end- 
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ing  of  the  artery  and  the  beginning  of  the  vein.  All  capil- 
laries in  the  body  form  a  network  which  is  so  complete  that 
it  is  impossible  to  prick  the  skin  with  a  needle  without  rup- 
turing some  of  them.  A  peculiar  thing  about  the  capillaries 
is  that  they  maintain  nearly  the  same  diameter  throughout 
their  course,  their  usual  size  being  about  one-three-thousandth 
of  an  inch.  The  smallest  capillaries  arc  those  of  the  brain 
and  the  mucous  membrane  of  the  intestines.  The  largest  are 
those  of  the  skin  and  the  marrow  of  bone.  Some  of  the  capil- 
laries of  the  skin  and  in  the  marrow  of  the  bone  will  measure 
as  much  as  one-twelve-hundredth  of  an  inch.  The  form  of  the 
capillary  net  varies  in  the  different  tissues  of  the  body.  The 
meshes  are  generally  rounded  and  elongated.  The  accompany- 
ing drawings  are  from  microscopic  examinations  of  capillary  ves- 
sels in  the  muscles  and  bones,  also  from  the  web  of  the  frog's 
foot. 

It  is  questionable  whether  some  of  the  fluids  now  n 
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The  blood  corpuscles  are  larger  than  the  capillaries  themselves, 
and  in  order  to  pass  through  these  small  vessels  they  must 
double  upon  themselves  and  pass  through  in  a  single  column. 
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Thus  fluids  containing  a  great  deal  of  sediment  will  permit  only 
of  the  fluid  portion  passing  through  the  capillaries,  the  sedi- 
ment remaining  on  the  arterial  side  and  congesting  those  tis- 
sues. It  makes  little  difference,  however,  in  the  injection  of 
fluid  through  the  arterial  system,  whether  it  passes  through 
the  capillaries  or  not:  so  the  fluid  and  the  preserving  chemicals 
are  carried  to  the  capillaries  is  all  that  is  necessary,  as  the  capil- 
laries reach  every  part  of  the  human  anatomy.  The  veins 
merely  return  the  blood  back  to  the  heart.  The  walls  of  the 
capillaries  are  much  thinner  than  the  walls  of  the  arteries  or 
veins.  They  are  composed  of  a  transparent  membrane  which 
is  continuous  with  the  endothelial  layer  of  the  arterial  and 
venous  systems.  In  very  plethoric  individuals  where  there  is 
a  large  amount  of  fat  it  is  difficult  to  obtain  a  free  capillary 
'  'tion  of  fluid,  as  the  microscopic  examination  of  these 
the    presence    of    only  a    limited    number    of 
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capillary  blood  vessels.  Thus  in  the  injection  of  such  a  sub- 
ject the  fluid  is  not  carried  into  the  fatty  tissues  at  all,  and 
for  that  reason  a  rapid  decomposition  of  the  subject  is  the 
result,  unless  the  fluid  contains  gaseous  elements  which  will 
permeate  the  fatty  tissue  by  its  power  of  diffusion  through  the 
body. 

The  Removal  of  Blood. 

For  a  quarter  of  a  century  it  has  been  the  practice  among 
modern  embalmers  to  remove  the  blood  from  the  body.  Demon- 
strators have  advocated  this  method  before  their  classes,  and 
their  pupils  have  acted  upon  this  advice  without  question.  Em- 
balmers have  had  reasons  for  the  removal  of  blood,  and  still 
have.    These  reasons  may  be  briefly  summarized  as  follows: 

First:  The  removal  of  the  blood  from  the  dead  body  was 
believed  to  be  a  great  aid  in  the  preservation  of  the  subject. 

Second:  It  was  believed  that  all  discoloration,  with  the 
possible  exception  of  the  greenish  tinge  of  putrefaction,  and 
the  yellow  discoloration  due  to  diseases  of  the  kidneys  and  the 
liver,  was  caused  by  changes  in  the  blood  in  the  tissues.  As 
these  discolorations  were  all  caused  by  the  blood,  or  some  dis- 
turbance in  the  circulation,  it  has  been  argued  that  the  removal 
of  this  blood  would  do  away  with  all  this  discoloration. 

Again,  it  is  urged  that  if  the  blood  has  been  removed  the 
embalming  fluid  penetrates  to  the  tissues  more  readily  and  a 
larger  amount  of  the  fluid  can  be  injected,  thus  insuring  the 
preservation  of  the  subject.  Demonstrators  either  in  text 
books  or  addresses  before  associations  have  advocated  these 
doctrines  for  the  past  twenty  years,  until  it  might  be  said  that 
this  one  thing — the  removal  of  the  blood  from  the  body — is 
universally  made  a  condition  precedent  to  injection  of  embalm- 
ing fluid.  So  universal  is  the  practice  that  the  principle  may 
be  said  to  have  been  practically  settled.  The  writer  held  this 
view  until  about  three  years  ago.  It  was  then  that  I  decided 
that  this  was   not  only  wrong,  but  in   many  cases   absolutely 
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stupid,  and  that  the  practice  should  be  discontinued.  In  the 
first  place,  the  removal  of  the  blood  from  the  body  is  not  always 
a  successful  operation.  Almost  every  imaginable  instrument 
from  the  plain  tube  to  the  woven  wire  aspirator  has  been  in- 
vented for  this  purpose,  and  none  of  these  devices  can  be  said 
to  be  a  complete  success.  The  operation  at  best  is  unclean. 
Unless  it  is  performed  by  a  very  skillful  operator  it  is  a  very 
unsanitary  proceeding.  It  is  something  that  cannot  be  done 
in  every  home  with  the  same  degree  of  success  that  is  pos- 
sible if  the  subject  be  taken  to  a  morgue  or  the  embalmer's 
place  of  business.  It  is  a  difficult  process  and  in  the  hands  of 
a  bungling  operator  may  be  a  nasty  one.  Not  only  is  this 
true,  but  the  complexion  of  every  human  individual  is  affected 
largely  by  the  blood  in  the  arteries  and  veins.  When  you 
remove  the  blood  from  the  body  it  becomes  impossible  to  give 
the  face  and  hands  a  natural  color.  Undoubtedly  the  removal  of 
blood  will  secure  a  better  color  in  a  great  many  cases  than  if 
it  had  been  left  there.  It  was  this  condition  of  blood  dis- 
colorations,  and  of  no  color,  that  I  recognized  must  be  over- 
come. More  than  once  the  question  has  been  asked,  Why 
does  not  some  one  compound  a  fluid  that  will  bleach  the  blood  ? 
I  do  not  believe  we  should  ever  attempt  to  bleach  the 
blood.  The  experiments  I  have  made  and  which  have 
proven  so  successful  have  been  made  with  the  purpose  of  re- 
storing the  blood  left  in  the  body  to  its  true  and  natural  color 
and  by  so  doing  to  give  to  the  subject  the  same  complexion 
as  was  characteristic  in  life.  In  this  way  all  bleachers  are  done 
away  with.  The  old  theory  of  bleachers  I  am  satisfied  is  errone- 
ous. This  theory  and  the  practice  which  followed  in  its  wake 
must  now  give  way  to  modern  discovery  and  a  more  scientific 
treatment. 

Blood  is  the  most  complex  of  all  the  animal  fluids.  In  man 
and  the  vertebrate  animals  it  is  an  opaque  fluid,  which  varies 
in  color  from  a  bright  red  to  a  dull  red,  accordingly,  as  it  is  taken 
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from  the  artery  or  the  vein.  The  opacity  of  the  blood  is  due 
to  the  refraction  of  the  rays  of  light  by  the  elements  of  which 
the  blood  is  composed.  The  color  is  the  result  of  the  hemo- 
globin found  in  the  red  blood  corpuscles.  After  death  such  a 
thing  as  arterial  blood  does  not  exist.  The  blood  leaves  the 
arteries  and  escapes  to  the  veins.  As  it  passes  through  the 
capillaries  it  becomes  altered  and  its  chemical  constituency  is 
changed.  It  loses  its  bright  red  color  and  changes  to  a  dark 
scarlet.  There  are  exceptions  to  this  rule,  for  which  I  beg  leave 
to  refer  yon  to  pages  126,  127,  128,  129,  130  and  131. 
The  amount  of  blood  in  the  body  is  estimated  to  be  about  one- 
eighth  of  the  whole  weight  of  the  body,  or  from  18  to  20  pounds 
in  an  individual  weighing  from  140  to  150  pounds  avoirdupois. 
It  is  the  amount  of  this  blood  in  every  human  body,  together 
with  its  chemical  and  pathological  condition,  which  makes  each 
person  have  a  different  complexion  from  his  fellow  man.  \W 
all  look  more  or  less  alike,  bul  one  seldom  finds  two  persons 
whose  complexions  arc  identical.  While  all  the  blood  has  a 
tendency  to  leave  the  arteries  after  death  and  escape  to  the 
veins,  I  claim  that  60  per  cent,  of  it  will  he  found  in  the  capil- 
laries, muscles  and  dependent  tissues,  and  only  40  per  cent,  in 
the  veins  and  the  right  side  of  the  heart.  The  histology  of  the 
subject  is  quite  simple.  The  blood  in  life  is  composed  of  red 
and  white  corpuscles  and  plasma.  There  arc  about  500  red 
corpuscles  to  one  white  corpuscle.  Specific  gravity  varies  in 
each  individual.  Our  laboratory  notes  hardly  contain  a  record 
of  two  cases  alike.  We  find  that  it  is  anywhere  from  1,040  to 
1,080,  the  average  being  about  1,055.  The  color  of  the  blood 
is  due  to  the  chemical  rather  than  the  physical  change.  Our 
experiments  have  been  dircted,  therefore,  towards  changing 
the  dark  blood  left  in  the  tissues  back  to  its  normal  red  color, 
and  in  this  way  to  give  the  body  its  lifelike  appearance.  Blood 
in  life  owes  its  fluidity  to  the  presence  of  the  sodium  salts  con- 
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salt  is  not  produced  as  the  blood  begins  to  coagulate  almost 
immediately.  This  occurs  in  almost  every  case.  It  is  a  weak 
coagulation  at  first,  due  to  the  change  in  the  fibrin,  but  as  soon 
as  the  fibrin  begins  to  break  up,  putrefaction  sets  in.  The  bac- 
teria change  the  fibrin  and  the  corpuscles  to  a  liquid.  After 
a  few  weeks  every  vestige  of  corpuscular  matter  contained  in 
the  blood  is  dissolved  by  the  putrefactive  bacteria.  This 
process  of  decomposition  generally  takes  place  in  the  veins. 
Consequently  it  is  the  first  change  to  be  noticed  after  death  in 
the  form  of  port-mortem  discoloration. 

The  chemistry  of  the  subject  is  complicated.  According  to 
Kirke,  in  every  1,000  parts  of  blood  there  will  be  present  ap- 
proximately : 

Fibrin   2.2 

Bed  corpuscles  — 

Globin 123 

Hem* tin   7 — 130.00 

Cholesterin   .08 

Cerebrim   .40 

Serolin    .02 

Oleic  margaric  acids,  volatile  and  odorous  fatty  acids  and  fat  containing 

phosphorus    1.4 

Chloride  of  sodium 3.0 

Chloride  of  potassium .35 

Phosphate  of  sodium .2 

Carbonate  of  sodium .82 

Sulphate  of  sodium .28 

Phosphates,   calcium,    magnesium .2.'» 

Oxide  and  phosphate  of  iron ..r><) 

Extractive  matters,  gases,  bllllary  coloring  matter  and  accidental  substances.  6.4 

1000.00 

Taking  the  percentage  proportion  of  the  chief  constituents 
of  the  blood,  we  would  have  in  one  hundred  parts  the  follow- 
ing: 

Water    78.4 

Red  corpuscles   13.0 

Albumen  of  serum 7.o 

Inorganic  salts   603 

Extractive,  fatty  and  other  matters 777 

Fibrin   22 


100.00 


As  I  am  more  concerned  with  the  coloring  matter  of  the 
blood,  the  red  blood  corpuscle  and  its  hematin,  it  may  be  per- 
tinent to  review  the  chemistry  of  this  ingredient  more  in  detail 
than  the  others.     The  properties  of  haemoglobin  require  careful 
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study.    They  are  remarkable  for  their  indiffusibility  and  chemi- 
cal inertia.     Hematin  is  composed  of  the  following  parts : 

C  If  V  FeSO 

900  960  154  3.179 

Nearly  the  whole  of  the  iron  of  the  blood  will  be  found 
in  the  hematin  and  is  an  essential  ingredient.  When  some  for- 
maldehyde fluids  are  injected  into  a  body  it  acts  upon  this  iron 
and  turns  the  blood  to  a  dark  brown,  which,  when  seen  through 
the  skin,  gives  to  the  face  and  vascular  parts  of  the  body  a 
bluish  putty  appearance.  Most  formaldehyde  fluids  will  cause 
this  reaction.  For  the  past  three  years,  in  the  laboratory  and 
anatomical  rooms  of  the  college,  the  numerous  chemicals  com- 
monly used  as  preservatives  and  bleachers  have  been  tried,  and 
careful  records  made  of  their  action  both  with  the  blood  in  the 
body   and  after  its  removal  from  the  body. 

Removal  of  Blood. 

We  have  been  removing  blood  possibly  for  twenty-five 
years,  but  it  must  be  remembered  that  at  the  time  the  removal 
of  blood  was  advocated,  it  was  at  a  time  when  we  had  not  at- 
tained to  the  degree  of  proficiency  lately  shown  in  the  manu- 
facture of  embalming  fluids.  And,  where  certain  old  line  fluids 
are  still  used,  I  would  advise  in  all  cases  that  present  com- 
plications and  discolorations  to  remove  the  blood  before  em- 
balming a  body.  However,  there  are  some  fluids  upon  the  mar- 
ket which  act  so  well  upon  the  blood  and  tissues,  not  only 
changing  the  blood  from  its  dark  to  a  natural  color,  but  preserv- 
ing it  at  the  same  time.  Consequently  I  believe  the  removal  of 
blood  is  no  longer  necessary  in  order  to  insure  a  perfectly  em- 
balmed body.  In  fact  my  experience  has  been,  that  where  you 
have  such  a  fluid,  the  complexion  is  actually  better  where  the 
'blood  is  not  removed  than  in  similar  cases  where  it  is  removed. 

Notwithstanding  the  improvements  in  fluids  many  embalm- 
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PLATE  9. 

A.  Innominate  artery  at  point  of  bifurcation  into  common  carotid 

and  subclavian  arteries. 

B.  Subclavian  artery  crossed  by  vague  nerve. 

C.  Common    carotid    artery,    vagus    nerve    to    outer    side    and    de- 

scendeng  noni  nerve  crossing  it. 

D.  External  carotid  artery. 

E.  Internal  carotid  artery. 

F.  Lingual  artery. 

G.  Facial  artery. 

H.  Temporal  maxillary  artery. 

I.  Occipital  artery. 

K.  Internal  jugular  vein,  branch  of  cervical  plexus  crossing  it. 

L.  Spinal  accessory  nerve. 

M.  Cervical  plexus  of  nerves. 

X.  Vagus  nerve. 

0.  Hypoglossal   nerve. 

PP.  Branches  of  brachial  plexus. 

Q.  Subclavian  artery. 

R.  Posterior  scapular  artery. 

S.  Transversa  lis  humeri  artery. 

T.  Transversalis  coil  artery. 

U.  Posterior   scapular   and   external    jugular   veins.        Jugular   vein 

divided   near   its    union.     Both    veins   empty    into   .subclavian 

vein  by  common   trunk. 

V.  Posterior  head  of  oino-hyoid  muscle. 

W.  Part  of  subclavian   vein  above  collar-bone    (clavicle). 

X.  Scalenus  muscle  separating  subclavian  artery  from  vein 

Y.  Clavicle  (collar-bone). 

Z.  Trapezius  muscle. 

1.  Sternal  origin  of  sterno-mastoid  muscle. 

2.  Clavicular  origin  of  sterno-mastoid   muscle,  divided. 

3.  Scalenus  posticus  muscle. 

4.  Splenius  muscle. 

5.  Mastoid  insertion  of  sterno-mastoid  muscle. 
8.  Internal  maxillary  artery. 

7.  Stenson's  duct. 

8.  Genio-hyoid  muscle. 

9.  Mylohyoid  muscle. 

10.  Superior  thyroid  artery. 

11.  Anterior  head  of  omohyoid  muscle. 

12.  Sterno-hyoid  muscle,  cut. 

13.  Sternoid-thyroid  muscle,  cut. 


PLATE  10. 

&.  Aorta,    a.  Second  rib. 

B.  Subclavian  artery,    b.  Subclavian  vein. 

C.  (Upper)  Internal  carotid  artery. 
C.  (Lower)  Internal  jugular  vein. 
C-4.  Internal  carotid. 

d.  Facial  vein. 

£.  Internal  carotid  passing  through  carotid  canal  in  temporal  tone 

E.e.  Tempero-maxillary  vein. 

F.  Vertebral  artery. 

g.  Spinal  vein. 

1*2.  Longitudinal  sinus  and  tributaries. 

3.  Lateral  sinus. 

4.  Carotid. 

5-6.       Superior  thyroid  artery. 

7-8.      Origin  facial  branch  external  carotid. 

9.  Facial  artery. 

10,  Vein  to  internal  jugular. 
11-12.  Internal  jugular  vein. 
13-14.  Ascending  pharyngeal  artery. 
15-16.  Middle  meningeal  artery. 
17-18.  Internal  maxillary. 

10.  Anterior  branch  of. middle  meningeal  artery. 

20.  Inferior  dental. 

21.  Termination  of  inferior  dental. 

22.  Tympanic  artery. 

23.  Vein. 

24.  Anterior  branches  internal  maxillarv  arterv 

25.  Anterior  venous  tributary  to  internal  jugular  vein. 

26.  Infra  orbital  artery. 


Bate  of  tbe  Skull  and  Circle  of  Willi*. 


PLATE  11. 

1L  Internal  carotid. 

P.  Vertebral  arteries. 

1.  Occipital  sinus. 

3.  Lateral  sinus. 

4.  Lateral  sinus  divided. 

26.  Frontal  branches  internal  carotid. 

27.  Posterior  communicating  artery. 

29.  Anterior  cerebral    (choroid)    arteries. 

30.  Anterior  communicating  artcrv. 

32.  Formation  of  basilar  !>\    wit  dual  arten.es 

33.  Basilar  arterv. 

34-5.  Posterior  cerebral  artery. 

36.  Anterior  cerebellar  branch  of  basilai 

27.  Branch  of  basilar. 


PLATE  12. 

FIG.  1. 

A.  Fascia  covering  the  biceps  muscle 

B.  Basilic  vein. 

C.  Brachial  artery  with  vena?  Canutes. 

D.  Cephalic  vein. 

K.  A  communicating  vein  joining  the  wn»  et/mites 

F.  Median  basilic  vein. 

G.  Lymphatic  gland. 
II.  Radial  artery. 

I.  Kadial  artery  at  the  wrist,  where  it.  may  be  taken  up  and  in- 
jected. 

K.  Ulnar  artery  and  ulnar  nerve. 

L.  Palmaris  brevi**  muscle. 

FIG.  c 

A.  Biceps  muscle. 

B.  Basilic  vein. 

C.  Brachial  arterv,  lvin«'  In  irinei  Mde  of  basilic  vein. 

D.  Median  nerve,     d.  Ulnar  nerve. 

E.  Brachial  is  anticus   muscle. 

F.  Origin  of   radial  artery. 

G.  Supinator   radii   ldii^w    ihum  lc 

H.  Aponeurosis  of  the  tendon  of  the  biceps  muscle. 

I.  Pronator   teres  nm*>cV\ 

K.  Flexor  carpi  ulnaiis  mu«cii-. 

L.  Flexor  carpi   radiali^  mu-ilc. 

M.  Palmaris  longu*.  mu»<le. 

X.  Badial  arterv.  with  radi  il  nem-  to  outer  side. 

0.  Flexor  sublimit  di^itoruni  muscle. 

P.  Flexor  pollici-  longu*. 

Q.  Median  nerve. 

IX.  Lower  end  of  radial  nrfci\. 

T.  Lower  end  of  ulii-ir  artery. 

U.  Extensor  metar.upi  pidli<-U. 
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give  all  of  the  operations.  Many  methods  have  been  devised  for 
the  removal  of  the  blood,  but  while  some  have  claimed  almost 
innumerable  ways  of  removing  it,  they  can  be  reduced  to  two 
methods : 

ist.  Tapping  the  right  auricle  or  right  ventricle  of  the 
heart  with  a  hollow  needle  or  small  trocar,  and  removing  the 
blood  by  means  of  an  aspirator. 

2nd.  By  opening  the  veins  at  some  part  of  their  course 
and  introducing  a  flexible  catheter  or  tube  which  is  of  sufficient 
length  to  enter  the  right  auricle  of  the  heart. 

Removing  Blood  from  the  Heart. — In  order  to  remove  the 
blood  from  the  body  without  opening  the  veins,  the  embalmer 
should  tap  the  right  auricle  or  the  right  ventricle  of  the  heart. 
The  instruments  required  for  this  operation  are  very  simple, 
being  a  hollow  needle  or  trocar,  to  which  has  been  attached  an 
aspirator  or  other  instrument  capable  of  causing  a  vacuum. 
The  needle  should  be  introduced  between  the  third  and 
fourth  ribs,  on  the  right  side,  close  to  the  breast  bone 
(sternum),  and  should  be  directed  downward  and  inward  to- 
ward the  center  of  the  thorax,  when  it  will  enter  the  right 
auricle  of  the  heart.  By  using  the  aspirator  the  blood  from 
both  the  inferior  and  superior  extremities  of  the  body  may  be 
removed.  On  account  of  the  loose  anatomical  attachment  of 
the  heart  and  its  covering  (the  pericardium),  gases  arising  from 
below  the  diaphragm  may  elevate  its  position  so  that  the  punc- 
ture between  the  ribs  would  not  enter  the  right  side,  but,  in 
order  to  be  certain  that  the  trocar  has  penetrated  the  substance 
of  the  heart,  the  embalmer  should  move  the  trocar  up  and  down 
while  it  is  in  position  and  see  if  there  is  any  weight  to  the 
end  of  it;  a  little  delicacy  of  touch  will  enable  the  operator  to 
determine  when  he  has  penetrated  through  the  walls  of  the 
heart.  Should  the  trocar  penetrate  the  right  ventricle,  instead 
**»*  right  auricle,  it  would  make  little  difference,  since  the 
>urse  of  the  blood  is  from  the  auricle  into  the  ventricle, 
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through    the    auriculo-ventricular    opening.     Some    embalmers 
have  objected  to  this  method  of  removing  the  blood,  offering 
as  a  point  of  argument,  that  it  caused  an  opening  in  the  heart 
and  thus  ruptured  the  circulation.    This   is  correct.     It  does 
cause  an   opening   in   the  right  side,  but — since  the  fluid  in- 
jected into  the  arteries  goes  first  to  the  aorta,  which  arises 
from  the  left  ventricle,  and  thence  all  over  the  arterial  sys- 
tem, thence  through  the  smallest  capillaries,  and  finally  back 
to  the  right  side  of  the  heart  through  the  inferior  and  superior 
venae  cavae — it  does  not  cause  a  leakage  until  the  whole  sys- 
tem has  been  saturated  with  the  preservative  solution. 

Removing  Blood  from  the  Veins. — The  instruments  re- 
quired for  the  removal  of  blood  from  the  veins  consist  of  two 
or  three  flexible  silk  tubes  of  assorted  sizes,  so  that  the  one 
best  adapted  to  the  caliber  of  the  vein  may  be  used.  A  good 
aspirator  should  be  at  hand,  which  should  be  attached  to  the 
end  of  the  catheter,  and  after  the  latter  has  been  introduced 
upwards  into  the  vein,  or  until  it  reaches  the  right  auricle  of 
the  heart,  suction  should  be  made,  so  as  to  start  the  flow  of 
blood  into  the  tubing  and  into  the  receptacle  provided  to 
receive  it.     A  woven  wire  aspirating  tube  may  be  used. 

The  vein  chosen  for  the  operation  should  correspond  to  the 
artery  that  is  to  receive  the  injection  <>f  the  preservative  fluid. 
If  the  operator  decides  to  inject  the  brachial  artery,  he  should 
choose  the  left,  as  the  left  basilic  vein  offers  the  best  advan- 
tages; but  if  he  decides  to  inject  the  femoral.  I  find  that  the 
catheter  can  be  introduced  as  well  through  the  left  as  through 
the  right.  I  prefer  the  left,  on  account  of  its  anatomical  rela- 
tions, the  left  external  and  common  ilias  are  not  overlapped  so 
much  by  the  iliac  arteries.  The  right  may  be  used  with  equally 
good  results,  but  I  have  found  that  it  was  more  difficult  to  in- 
troduce the  tubing  into  the  right  than  the  left. 

The  tubing  required  for  drainage  from  the  femoral  vein 
is   much   longer  than   that   used   for  drainage   from   the  basilic. 
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or  jugular  veins.  This  is  on  account  of  the  greater  length  of 
the  femoral,  iliacs  and  inferior  vena  cava  over  the  basilic, 
axillary,  subclavian,  innominate,  and  superior  vena  cava.  A 
catheter  sixteen  to  cigthcen  inches  in  length  being  long  enough 
for  drainage  from  the  basilic,  while  for  drainage  from  the 
femoral  vein,  the  tubing  should  be  from  twenty-four  to  thirty 
inches  in  length. 

Having  selected  the  vein  to  use,  and  chosen  the  size  tubing 


that  is  best  adapted  to  the 
should  open  the  vein  in  the 
incision  through  the  upper 
the  catheter  should  In*  oiler 
of  vaseline — this  will  permi 
vessel.     After   you    have    in 


caliber  of  ibu 


■ssel.  the 


operator 
is  of  the  vessel,  making  an 
nt  one-half  inch  in  length  ; 
end   with   a   -mall  amount 
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auricle  of  the  heart,  it  should  be  carefully  tied  in  position  an 
the  aspirator  attached.  In  a  great  many  cases  it  will  be  foun 
that  as  soon  as  you  enter  the  auricle  the  blood  will  begin  to 
flow.  One  case  that  came  under  my  observation — that  of  a 
woman  who  died  of  strychnia  poisoning — as  soon  as  I  intro- 
duced the  catheter  through  the  axillary  vein  the  blood  began  to 
escape  from  the  end  of  the  catheter  nearly  two  quarts  escaping 
from  the  vessel;  this  was  aided  somewhat  by  an  injection  of 
fluid  into  the  brachial  at  the  same  time. 

If  the  blood  does  not  flow  in  sufficient  quantity  after  open- 
ing the  vein,  the  aspirator  should  be  attached  to  the  tubing, 
and  the  blood  removed  by  means  of  this  instrument.  If  the 
blood  does  not  flow  as  it  should  after  attaching  the  aspirator, 
the  embalmer  should  introduce  some  fluid  through  the  tubing, 
so  that  if  blood  clots  be  present  they  may  be  broken  up.  A 
better  solution  to  introduce  into  the  veins  for  dissolving  the 
clots,  is  composed  of  sulphate  of  sodium  and  water,  using  about 
twelve  per  cent,  of  sulphate  of  soda;  this  has  a  tendency  to 
dissolve  the  fibrin  in  the  blood.  If  this  is  not  at  hand  a 
ten  per  cent,  solution  of  chloride  of  sodium  (common  salt)  will 
answer  the  purpose  as  it  has  a  tendency  to  act  on  the  fibrin  and 
break  up  any  clots  that  might  form  in  the  veins.  It  is  claimed 
thai  magnesium  sulphate,  twenty-five  or  twenty-six  per  cent., 
completely  prevents  any  coagulation  of  the  blood.  By  inject- 
ing the  arteries,  the  blood  will  flow  from  the  opening  in  the 
veins      In  this  process  the  injection  should  be  continued  until 
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body  has  lately  been  introduced.  It  has  been  used  for  many 
years.  It  consists  in  making  an  incision  through  Pouparts  liga- 
ment and  opening  the  external  iliac  vein — a  short  tube  is  in- 
troduced far  enough  to  pass  the  valve  near  the  junction  of  the 
internal  and  external  iliac  veins.  The  embalmers  advocating 
this  method  advises  the  injection  of  the  iliac  artery  at  the  same 
time.  I  can  not  recommend  the  injection  of  this  artery  in  all 
cases. 
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blood.  The  only  branches  given  off  of  this  part  of  the  vessel 
are  the  two  coronaries — right  and  left — which  supply  the  heart. 
The  transverse  portion  of  the  artery,  or  arch  of  the  aorta,  gives 
off  three  large  branches,  which  are  distributed  to  the  head  and 
upper  extremities;  they  are  the  innominate,  the  left  common 
carotid,  and  the  left  subclavian. 

The  Descending  Aorta,  or  more  properly  speaking,  the 
thoracic  and  abdominal  aorta,  gives  off  many  branches  of  large 
size,  which  .supply  the  organs  and  tissues  of  the  thorax  and 
abdominal  cavities.  The  branches  of  this  vessel  given  off  in 
the  cavity  of  the  thorax  are: 

Bronchial,  Posterior  mediastinal, 

Intercostals,  and 

Pericardiac,  Oesophageal. 

The  bronchial  arteries  are  distributed  to  the  lungs,  where 
they  supply  both  the  right  and  left  lung  with  pure  blood.  It 
should  be  remembered  that  the  pulmonary  arteries  do  not 
supply  the  lungs  with  blood  for  their  nutrition,  as  they  carry 
impure  or  venous  blood. 

The  intercostal  arteries — usually  nine  pairs  in  all — arise 
from  the  posterior  part  of  the  thoracic  aorta,  and  supply  the 
muscular  tissue  of  the  intercostal  spaces  on  both  the  right  and 
left  sides.  On  account  of  the  position  of  the  aorta,  the  right 
intercostal  arteries  arc  the  longest.  The  superior  intercostal 
space  is  supplied  by  the  intercostal  branch  of  the  subclavian; 
the  second  intercostal  space  is  supplied  by  the  superior  and 
the  aortic  intercostals. 

The  pericardiac  branches  are  distributed  to  the  pericar- 
dium covering  the  heart.  The  four  or  five  oesophageal  arteries 
supply  the  oesophagus  or  gullet  and  anastomose  very  freely 
with  the  arteries  from  the  root  of  the  neck,  the  inferior,  thyroid, 
etc.  The  posterior  Mediastinals  are  distributed  to  the  contents 
of  the  posterior  mediastinal  space. 

The    Abdominal    Aorta,    on    account    of    the    number    of 
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branches  which  spring  from  it, 
size  until  at  its  termination 
it  is  not  as  large  by  one-third 
at  the  left  ventricle.    The  brazebes 
the  abdominal  cavity  are  the 
Cccliac  Axis  from  winch  are* 
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The  Phrenic  Artery  is  usually  the  first  branch  given  off 
from  the  abdominal  aorta.  It  supplies  the  diaphragm  and, 
together  with  its  fellow  of  the  opposite  side,  anastomoses  on 
the  under  surface  of  this  membrane;  they  send  branches  to  the 
supra-renal  capsules,  the  liver,  the  inferior  vena  cava,  and  a 
part  of  the  oesophagus. 

The  Superior  Mesenteric  Artery  is  one  of  the  largest 
arteries  given  off  from  the  front  of  the  aorta.     It  arises  just 


THE   SUPERIOR    MESENTERIC   ARTERY. 

1.  Intending  Purl  Inn  <>r  I  he  Duodenum. 

■I.  The  Transverse  Portion, 

a.  The  Pancreas. 

4.  The  Jejunum, 

5.  The  Ileum. 
«.  The  Caecum. 

7.  The  Ascending  Colon. 

8.  The  Transverse  Colon. 

9.  The  Commencement  of  llif  llescendinR  Colon. 

10.  The  Superior   Mesenteric   Arterjf. 

11.  The  Collca  Medio. 

12.  Anastomosis  with  the  Collca   Sinistra. 

13.  Anastomosis  with    Ihe    Pnrirreullti.ihindenhlls. 

14.  Colka-Dextra  Artery. 

15.  lleo-Collc  Artery, 

16.  Branches  of  the  Superior  Mesenteric  to  the  Small   In 
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sigmoid  flexure  and  the  rectum.  It  arises  about  two  inches 
above  the  division  of  the  right  and  left  common  iliacs  and  from 
the  left  side  of  the  arota. 

The  Renal  Arteries — two  in  number — arise  from  the  right 
and  left  sides  of  the  aorta,  a  little  below  the  superior  mesen- 
teric. On  account  of  the  position  of  the  aorta  on  the  left  side 
of  the  vertebral  column,  the  right  renal  is  the  longest  and 
passes  beneath  the  inferior  vena  cava*  The  renal  arteries  just 
before  reaching  the  kidneys,  divide  into  four  or  five  branches, 
which  surround  the  ureter  and  the  renal  veins.  One  of  these 
branches  is  usually  sent  to  the  supra-renal  capsules. 

The  Supra-Renal  Arteries,  which  arise  from  the  aorta, 
near  the  superior  mesenteric,  are  small  in  size  as  compared  to 
the  vessels  in  the  foetal  state.  In  the  child  these  arteries  are 
nearly  as  large  as  the  renal.  They  pass  on  the  under  surface 
of  the  diaphragm  to  the  inferior  surface  of  the  supra-renal  cap- 
sules, supplying  the  glands  and  having  a  very  free  anastomosis 
with  the  other  arteries  terminating  in  the  supra-renal  capsules. 

The  Spermatic  Arteries,  one  on  each  side  of  the  aorta,  arise 
a  little  below  the  renal  and  are  distributed  to  the  substance  of 
the  testes,  the  epididymus,  the  vas  deferens,  and  the  tissue  in 
the  immediate  vicinity  of  those  parts. 

The  Lumbar  Arteries,  eight  in  number,  four  on  each  side 
of  th-^  aorta,  are  distributed  to  the  muscles  of  the  lumbar 
region,  the  spinal  column  and  the  substance  of  the  spinal  cord. 

The  Sacra  Media  is  a  small  artery  given  off  just  above  the 
bifurcation  of  the  aorta.  It  is  distributed  to  the  sacrum  and 
the  coccyx,  some  of  its  branches  supplying  the  substance  of 
the  vertebra  at  that  and  the  posterior  surface  of  the  rectum. 
It  anastomoses  with  the  small  branches  of  the  hemorrhoidal 
arteries. 

The  Ovarian  Arteries,  in  the  female,  are  analogous  to  the 
spermatic  arteries  in  the  male.  They  are  distributed  to  the. 
ovary,   round    ligament,   broad    ligament    and   the  s.     The 
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branches    entering    the    uterus    anastomose    with    the  uterine 
artery. 

Arteries  of  the  Head  and  Neck. 

The  arch  of  the  aorta  gives  off  five  branches;  two  of 
small  size — the  right  and  left  coronary — and  three  of  large  size 
— the  innominate,  the  left  common  carotid,  and  the  left  sub- 
clavian. The  coronary  arteries  are  the  arteries  which  supply 
the  heart  with  nutrition.  They  are  given  off  about  half  an 
inch  above  the  commencement  of  the  arota  in  the  left  ventricle. 
The  first  large  artery  given  off  from  the  arch  of  the  aorta  is  the 
innominate. 

The  Innominate  Artery. — This  artery  arises  from  the  aorta 
just  opposite  the  fourth  dorsal  vertebra,  a  little  to  the  right 
and  in  front  of  the  left  common  carotid  artery.  It  is  the  largest 
branch  given  off  from  the  aorta,  and  extends  from  the  point  of 
origin  to  the  right  sterno-clavicular  junction,  where  it  divides 
into  the  right  common  carotid  and  the  right  subclavian  arteries. 
It  varies  from  one  to  two  inches  in  length. 

Of  all  the  arteries  in  the  human  body,  the  innominate 
artery  is  the  best  artery  for  the  purpose  of  injecting  the  sub- 
ject. In  the  first  place,  with  our  new  method  of  operating  on 
the  innominate  and  carotid  arteries  by  a  transverse  incision, 
such  as  is  shown  in  the  accompanying  cuts,  no  incision  what- 
ever can  be  seen  in  the  skin  of  the  neck  after  the  operation  is 
finished.  The  innominate  artery  is  always  an  artery  of  large 
size,  is  seldom  out  of  its  true  position,  and  it  has  along- 
side of  it  the  ending  of  the  jugular  vein  and  the  beginning 
of  the  innominate  vein.  Where  we  ordinarily  take  up  the 
common  carotid  artery,  it  must  be  remembered  that  the  arterial 
nozzle  opens  into  the  innominate  artery,  and  the  injection  is 
thus  made  from  this  artery.  In  a  great  many  bodies  after 
death  the  blood  remains  in  the  arteries  as  well  as  the  veins,  and 
if  any   injection    is   made  through   the   innominate   artery   and 
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blood  should  happen  to  be  in  the  arterial  system,  the  force  of 
the  injection  is  downward  toward  the  iliacs  and  the  arteries 
supplying  the  lower  extremities.  Thus  this  blood  that  is"  in 
the  arterial  system,  and  in  all  cases  you  will  find  blood  in  the 
aorta  and  its  posterior  branches,"  it  can  be  seen  that  this  blood 
is  forced  to  the  feet,  thus  no  discoloration  can  occur  in  the  face 
and  neck  if  the  innominate  artery  is  the  artery  selected  for  the 
injection.  In  no  other  artery  have  we  this  advantage.  If  we 
inject  the  brachial  or  femoral  there  would  be  a  tendency  to 
drive  the  blood  into  the  face  and  neck. 

Method  of  Locating,  Raising  and  Injecting  the  Innominate 
Artery. — The  operator,  in  order  to  be  able  to  take  up  and  inject 


the  innominate  artery,  must  be  familiar  with  the  anatomical 
landmarks  in  the  vicinity  of  the  ste mo-clavicular  junction  (junc- 
tion of  collar-bone  to  breast-bone).  The  artery  is  situated  in 
the  thoracic  cavity  at  its  origin,  but  it  rises  out  of  the  cavity 
a  little  to  the  right  of  the  center  of  the  first  piece  of  the 
sternum,  and  at  about  a  half-inch  above  the  junction  of  the 
collar-bone  to  the   breast-bone   it  bifurcates   into  the   common 
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best  advantages  for  the  removal  of  blood  without  the  use  of  a 
flexible  silk  tube  or  tapping  the  heart  with  a  trocar.  Tapping 
the  heart  with  a  trocar  is  a  dangerous  procedure  even  in  the 
hands  of  an  experienced  anatomist.  The  introduction  of  tubes 
into  the  femoral  and  basilic  veins  does  not  give  satisfaction, 
is  a  frequent  source  of  embarrassment,  and  in  many  cases  the 
operator  has  actually  thrown  them  down  with  disgust.  The 
basilic  vein  is  often  of  small  size  and  even  if  it  is  of  large  size 
the  drainage  tube  may  in  its  introduction  impinge  against  the 
internal  anteror  thoracic  nerve,  or  on  account  of  the  rigidity 
of  the  muscles  and  the  peculiar  anatomical  relation  of  the 
axillary  vein,  the  operator  in  many  cases  is  unable  to  pass  the 
tube  into  the  right  auricle  of  the  heart. 

Some  embalmers  still  believe  in  removing  the  blood.  If  this 
is  desired,  the  internal  jugular  vein  on  the  right  side  offers  the 
best  possible  advantage  for  removing  blood  from  the  human 
body.  This  may  be  done  while  the  operator  is  injecting  the 
innominate  artery  by  means  of  a  hard  rubber  drainage  tube. 
The  blood  may  be  removed  from  the  right  auricle  of  the  heart 
first.  Second,  it  may  be  thrust  downward  into  the  right 
ventricle  of  the  heart,  and  all  of  the  blood  that  is  in  the  right 
ventricle  of  the  heart  may  be  removed.  Third,  the  tube  is  ther 
slightly  withdrawn  into  the  auricle,  then  by  inclining  it  a  little 
forward  and  inward,  it  may  be  pushed  down  into  the  inferior 
vena  cava  and  all  the  blood  in  the  inferior  vena  cava  and  its 
tributaries,  such  as  the  femorals,  hepatic,  renals,  iliacs,  etc.,  may 
be  removed  with  the  aspirator.  This  drainage  tube  is  a  blunt 
tube  with  large  openings  and  blood  will  not  clot  in  it.  By  this 
method  all  the  blood  that  it  is  possible  to  remove  from  the  bodv 
can  be  removed  in  about  ten  minutes,  while  by  the  old  methods 
a  half  hour  to  an  hour  was  sometimes  :  pent  in  the  operation  oj 
removing  the  blood. 

The  Common  Carotid  Arteries. — These  arteries,  one  on  each 
side  of  the  neck,  have  a  very  different  origin.     The  right  com- 


*$*►.  "  H*S    V*tv  V.XI?  SCIENCE  OF  EMBALMING. 

<4v;m  .  u^fcisi  tu*»>  *trts*$  from  the  innominate  just  at  the 
^^^i  >ait  _»4  ;hv  $t*nto-clavicular  junction,  while  the  left, 
.  :.v  :  v.ik  v*nc?*t  vrt  the  two,  springs  direct  from  the  highest 
Wli,  ..  *.ik  .uvtv  j\  t?ht  aorta,  a  part  of  it  being  contained  in  the 
;\i*v  %  ,•*«:*.  *IVu<  no  part  of  the  right  common  carotid  is 
s\..*s>  i  »k  c^hwt  cavity.  As  soon  as  the  common  carotid 
.,^,s.v,mu  thjt<v*Kat  the  sterno-clavicular  junction,  they  take 
i»^  n<     *K    vjm«*c    course.     At  the  point  corresponding  to  the 

.^  « ,s-  >rv*<t-l>one,  the   arteries   lie   very   close   together, 

x..^  >^N*-tc*\;  only  by  the  trachea,  or  wind-pipe,  and  the 
.^...v  ;r  rVjtt  vicinity,  but  as  they  ascend  towards  the  angle  of 
■■s     vx-*    c^x    become   more   widely   separated   by   the   larynx, 

%* r\   *?nJ    thyroid    body.      Each    of    the    common    carotid 

...*.*v*  Are  inclosed  in  a  sheath  derived  from  the  deep  cervical 

♦vvv^yt      In  this  sheath,  alongside    the    artery,    we    have    the 

— v-^t  nigular  vein  and  the  pneumo-gastric  nerve.     The  vein 

v  *."xo\\l  to  the  outer  sitle  of  the  artery,  while  the  nerve  is  placed 

-     V  center,  a  little  posterior  or  back  of  each.    The  artery,  at 

V  lower  part  of  its  course,  is  very  deeply  situated,  but  as  it 

i  -vwichos  the  upper  border  of  the  thyroid  cartilage,  where  it 

\;x*!cs  into  the  internal  and  external  carotid  arteries,  it  becomes 

wt\   superficial  and  is  easy  to  take  up  and  inject. 

How  to  Locate  and  Inject  the  Common  Carotid — This 
attcrv  is  the  artery  most  employed  by  the  medical  colleges  of 
tito  Tnited  States  for  injecting  the  bodies  for  dissection.  It 
presents  several  advantages  over  the  other  arteries,  and.  were 
it  not  for  the  fact  that  the  mark  of  incision  always  sh«.ws  when 
it  is  taken  up,  it  would  be  used  in  the  private  practice  of  the 
cnibalmer  as  much  as  the  brachial  or  femoral  i<  n.-w.  It  is 
larger  than  these  arteries  and  is  very  easy  of  acce>s  :  it  is  also 
nearer  to  the  aorta,  and  a  more  direct  pressure  can  he  applied 
through  this  artery  than  any  other.  unks>  i:  be  the  a-  rta  itself. 
Linear  Guide. — Draw  a  line  from  a  p<kva  :v.:.  '.w.-.v  he: ween 
the  lobe  of  the  ear  anil  the  ramu>  of  the  jaw    i  infer:  •:  -axillary 


PLATE  13. 

A.  Axillary  vein  cut  and  tied. 

B.  Axillary   artery,     b.   Brachial   artery    in   the   upper   part   of   its 

course,  having  (h)  the  median  nerve  lying  to  its  outer 
side;  d,  the  artery  in  the  lower  part  of  its  course,  with 
the  median  nerve  to  its  inner  side. 

C.  Clavicle  (collar-bone)   and   (c)  subclavius  muscle  beneath. 

D.  Axillary  plexus  of  nerves. 

E.  Humeral  part  of  pectoralis  major  muscle. 

F.  Biceps    muscle. 

J.  Coraco  brachialis  muscle. 

H.  Thoracic  end  of  pectoralis  minor  muscle. 

I.  Thoracic  end  of  pectoralis  major  muscle. 

K.  Coracoid  attachment  of  the  pectoralis  minor  muse  I* 

L.  Lymphatic  glands. 

M.  Serratus  inagnus  muscle. 

N.  Latissimus   dorsi   muscle. 

O.  Teres  major  muscle. 

P.  Long  head  of  triceps  muscle. 

Q.  Inner  condyle  of  humerui. 


PLATE  14. 

• 

A.  Subclavian  vein  after  having  received  the  axillary,  cephalic  nni 

venae  comites  of  brachial. 

B.  Subclavian  artery. 

CC.      Brachial  plexus  of  nerves. 

D.         Anterior  scalenus  muscle, 

lL        Subclavis    muscle. 

FF.      First  rib. 

Q,        Clavicular  attachment  of  deltoid  muscle. 

H.        Humeral  insertion  of  great  pectoral  muscle. 

I.  Fascia  covering  pectoralis  minor  muscle. 

K.        Thoracic  portion  of  pectoralis  major  muscle. 

LL.  Coracoid  process  of  scapula  and  coracoid  attachment  of  pecto- 
ralis minor  muscle. 

M.        Coraco  brachialis  muscle. 

N.        Biceps  muscle. 

O.         Tendon  of  the  latissimus  dorsi  muscle. 

P.        Teres  major  muscle. 

Q.        Brachial    fascia. 

RR.      Scapular  and  sternal  ends  of  collar-bone   (clavicle). 

S.  Cephalic  vein  coursing  between  the  deltoid  and  pectoral  muscles, 
to  enter  the  axillary  vein  in  the  cellular  tissue  beneath  E — 
subclavius  muscle. 


PLATE  15. 

■  « 

Tliis  represents  the  varieties  of  the  Superior  Profunda  Ar- 
tery and  ramifications  of  the  Anastomotica  magna. 
Figure  1.  The  Profunda  Artery  rising  from   the  posterior  circumflex 

artery   of    the    axillary. 
1,1.  Clavicle. 

2,  2.  Deltoid  muscle. 

3,  3,  3.  Pectoral  is  major. 

4,  4.  Portion  of  this  muscle  removed. 

5,  5.  Serratus  anticus  muscle. 

6,  6.  Latissimus  dorsi. 

7,  7.  Teres  major. 

9.  9.  Long  head  of  the  triceps. 

10.  10.  Short  head  of  the  triceps. 

11.  Coraco-brachialis. 

12.  12,  12.  Biceps  flexor  cubiti. 

13.  Aponeurosis  of  this  muscle. 

14.  Brachial  is  interims. 

15.  Supinator  longus. 

16.  Extensor  carpi  radialis  longior. 

17.  Pronator   teres. 

18.  Flexor  carpi  radialis. 

19.  Palmaris  longus. 

20.  Flexor  carpi   ulnar  is. 

21.  Subscapular  artery. 

22.  Circumflex  artery  of  the  scapula. 

23.  23.  Thoracic  branch. 

24.  Axillary   artery. 

25.  Posterior  circumflex  artery. 

26.  Circumflex  branch. 

27.  Arteria  Profunda. 

28.  Branch  of  this  artery  descending  between  the  heads  of  the  triceps, 

29.  29,  29,  29.  Superior  ulnar  collateral  artery. 

30.  Inosculation   of  this  artery,   with   the   second   ulnar  collateral   and 
ulnar  recurrent. 

31.  31,  31.  Brachial   or   humeral   artery. 

32.  32.  Second  ulnar  collateral  artery. 

33.  33.  Third   ulnar   collateral   artery. 

34.  34.  Radial   artery. 

Figure  2.  Exhibits  an  unusual  variety  of  the  Ulnar  Collateral  Artery. 

1,  1.  Deltoid. 

2,  2,  2.  Pectoralis  major. 

3,  3.  Portion  of  this  muscle  cut  out. 

4,  4,  4.  Latissimus   dorsi. 

5,  5.  Teres  major. 

6,  Teres  minor. 

7,  7.  Long  head  of  the  triceps. 

8,  8.  Short  head  of  the  same. 

9,  9.  Coraco-brachialis. 

10,  10,   10.  Biceps  flexor  cubiti. 

11,  Its  aponeurotic  expansion. 

12,  Brachialis  Internus. 

13,  Supinator  Longus. 

14,  Extensor  carpi  radialis  longior. 
la.  Pronator  teres. 


PLATE  IS. 

This  represents  the  varieties   of  the   Superior  Profunda   Ar- 
tery and  ramifications  of  the  Anastomotic!)  magna. 
Figure   1.  The   Profunda  Artery   rising   from   the   posterior   circumflex 

artery    of    the    axillary. 
1,1.  Clavicle. 

2,  2.  Deltoid  muscle. 

3,  3,  3.  Pectoralis  major. 

*,  4.  Portion  uf  tail  muscle  removed. 

5,  6.  Serratus  anticus  muscle. 

6,  6.   Latissimii.i   diirsi. 

7,  7.  Teres  major. 

8,  9.  Long      ad  of  the  triceps. 

10,  10.  Short  Lead  of  the  triceps. 

11,  Cora co- bra chiiil is. 

12,  \i.    12.   Biceps  flexor  cubiti. 
13-  Aponeurosis  of  this  muscle. 

14.  Brachialis  internum. 

15.  Supinator   longus. 

16.  Extensor  carpi  radialia  longior. 

17.  Pronator    tares. 

18.  Flexor  carpi   radialis. 

19.  Pslmaiis  longus. 

20.  Flexor  carpi   ulnaris. 

21.  Subscapular   artery. 

22.  Circumflex  artery  of  the  scapula. 

23.  23.  Thoracic  branch. 

24.  Axillary   artery. 

25.  Posterior  circumflex  artery. 

26.  Circumflex   branch. 

27.  Arteria   Profunda. 

28.  Branch  of  thin  artery  descending;  between  the  heads  of  the  triceps. 
20,  20,  29,  29.  Superior  ulnar  collateral  artery. 

30,  Inosculation   of   this   artery,   with   the   second   ulnar  collateral   and 
ulnar  recurrent. 

31,  31,  31.  Brachial   or   humeral   artery. 

32,  32.  Second  ulnar  collateral  artery. 

33,  33.  Third   ulnar   collateral   artery. 

34,  34.  Radial   artery. 

Figure  2.  Exhibits  an  unusual  variety  of  the  Ulnar  Collateral  Artery. 

1.  I.   Deltoid. 

2.  2.  2.  Peel  oral  is  major. 

3.  3.   Portion   of     his  muscle  cut  out. 

4.  4.  4.  Latissimus   dorei. 

5.  5.  Teres  major. 

6.  Teres   minor. 

7.  7.  Long  head  of  the  triceps, 

8.  8.  Short  head  of  the  same. 

9.  9.   Cornco-brachialis. 

10.  10.   10.  Biceps  flexor  cubiti. 

11.  Its   aponeurotic    expansion. 

12.  Brachialis   Inter  mis. 

13.  Supinator   Longus. 

14.  Extensor  carpi   radialis   longior. 

15.  Pronator  teres. 

16.  Flexor  carpi  radialis. 

17.  Palmar  is   longus, 

18.  Flexor  carpi    ulouris. 

19.  110.   10.  Brachial  Artery. 

20.  20.  Arteria   profunda. 

21.  21,  21.  Great  ulnar  collateral. 

22.  Twig  of   the   (oraco-brachialis. 

23.  23.  Small  branches  of  the  Arteria   mitritia. 
Arteria    nutritia 

24.  24.  Small   branches   to   the    brachialis    internum. 

25.  Division  of  the  brachial  artery  into  radial  and  ulnar. 
28.  Ulnar    artery. 


PLATE  16. 

FIG.  t. 

A.  Radial  artery. 

B.  Median  nerve  and  branches. 

C.  Ulnar  artery  forming  F — superficial  palmar  arch. 

D.  Ulnar  nerve. 

G.  Pisoform  bone  covered  with  tendon. 

H.  Abductor  minimi  digiti.  *' 

I.  Tendon  of  flexor  carpi  radialis  muscle. 

K.  Opponens  pollicis  muscle. 

L.  Flexor  brevis  muscle. 

M.  Flexor  brevis  pollicis  muscle. 

N.  Abductor  pollicis  muscle. 

0000.  Lumbracales  muscles. 

PPPP.    Tendons  of  flexor  sublimus  digitorum  muscle. 

Q.         Tendon  of  flexor  longus  pollicis  muscle. 

R.         Tendon  of  extensor  meticarpi  pollicis. 

S.         Tendons  of  extensor  sublimus  digitorum  muscle. 

T.         Tendon  of  flexor  carpi  ulnaris  muscle. 

U.        Union  of  digital  arteries. 

FIG.  2. 

AAA.  Tendons  of  extensor  digitorum  communis. 

B.  Annular  ligament. 

C  End  of  radial  nerve. 

D.  Dorsal  branch  of  ulnar  nerve. 

E.  Radial  artery. 

F.  Tendon  of  extensor  carpi  radialis  brevoir. 

G.  Tendon    of   extensor   carpi   radialis   longior. 
H.  Tendon   of  third   extensor  of  thumb. 

1.  Tendon  of  second  extensor  of  thumb. 

K.        Tendon    of    extensor    minimi    digiti    joining    aponeurosis    of    ex 
tensor  communis. 

FIG.  3. 

A.  Radial  artery. 

B.  Tendons   of  extensor  muscles   of   thumb. 
C         Tendons  of  extensor  carpi   radialis. 

D.  Annular  ligament. 

E.  Deep    palmar    arch,    formed    by    radial    artery    giving    ofT    "e" 

branch  to  join  deep  palmar  branch  of  ulnar  artery. 

F.  Pisoform  bone. 

G.  Ulnar  artery. 

H.  Ulnar  nerve  and  branches. 

K.  Abductor  minimi  digiti  muscle. 

L.  Flexor  brevis  minimi  digiti  mu-clc. 

X.  Tendons    of     flexor    sublimus     digitorum     profundus    and     lum- 
bracales muscles. 

O.  Tendon  of  flexor  policis  longus. 

P.  Carpal  end  of  metacarpal  bone. 


-f 


PLATE  17. 

This  represents  the  right  arm  of  a  man,  in  which  the  high  bifurca- 
tion of  the  axillary  artery  is  seen.  The  radial  artery,  in  both 
arms,  proceeded  from  the  axillary  artery  and  ran  between  the 
aponeurosis  and  skin  of  the  arm. 

Figure  1— 

1.  The  clavicle. 

2.  The  deltoid   muscle. 

3.  3.  The  pectoralis  major. 

4.  4.  Serratus  magnus. 

5.  Latissimus  dorsi. 

6.  6.  Teres    major. 

7.  Teres  minor. 

8.  Coraco-brachialis. 

9.  9,  9.  The  long  head  of  the  triceps. 

10.  The  short  head  of   the  triceps. 

11.  Intermuscular  ligament  of  the  arm. 

12.  12.  Biceps. 

13.  Aponeurotic   portion   of  the   same  muscle. 

15.  15.  Pronator   teres. 

16.  16.  Palmaris  longus. 

17.  17.  Flexor  carpi   radialis. 

18.  18.  Flexor  carpi  ulnaris. 

19.  19.  Flexors  of  the  fingers. 

20.  Flexor  longis  pollieis. 

21.  21,  21.  Supinator   longus. 

22.  Extensor  carpi    radialis   longior. 

23.  Supinator  brevis. 

24.  Axillary  artery. 

25.  Subscapular    artery. 

26.  Circumflex  artery  of  the  scapula. 

27.  Thoracic    branch. 

28.  28.  28,  28.  Radial  artery  arising  from  the  axillary. 

29.  Radial   recurrent   artery. 

30.  30,  30.  Brachial  artery,  which  ends  in  the  ulnar. 

31.  Posterior  circumflex  artery. 

32.  Profunda  humeri. 

Ramus  Anastamoticus. 

Figure  2. — Shows  the  left  arm  of   a   woman,    in   which   the    radial  ar- 
tery came  off  from  the  Brachial.    The  radial  artery  was  wounded 
by  the  surgeon  when  opening  the  cephalic  vein,   whence  arose  an 
aneurism. 

1.  The  pectoralis  major. 

2.  Deltoid. 

3.  3.  Latissimus  dorsi. 

4.  Teres  major. 

5.  Teres   minor. 

6.  6.  Long  head  of  the  triceps. 

7.  Short  head  of  the  same   muscle. 

8.  Coraob-brachialis. 

9.  9,  9.  Biceps. 

10.  Brachialis   internus. 

11.  Internal    intermuscular   ligament. 

12.  Pronator  teres. 

13.  13,  13.  Palmaris    longus. 

14.  14,  14.  Flexor  carpi   radialis. 

15.  15,  15.  Flexor  carpi  ulnaris. 

16.  16.  Flexors  of  the  fingers. 

17.  17,  17.  Supinator   longus. 

18.  Extensor  capri  radialis  longior. 

19.  Extensor  ossis  metaearpi  pollieis. 

20.  Extensor  primi  internodi  pollieis. 

22,  22.  Brachial  artery. 

23,  Arteria    profunda    humeri.  28.  Ulnar  vein. 

24,  24,  24,  24.  Radial    artery.  29.  20.  20,  20.  Cephalic  vein. 

25,  25,  25,  25.  Ulnar  artery.  30.  Radial  vein. 
•*.  26,  26.  Brachial  vein.  31.  Median  veir.. 


PLATE  18. 

Figure  1. — This  shows  the  left  arm  of  a  man,  in  which  the  ulnar  ar- 
tery arises  from  the  brachial  above  the  elbow. 

1.  Detoid  muscle. 

2.  Tendon  of   the  latissimus  dots;.  >  • 

3.  Biceps. 

4.  Aponeurotic   portion   of   this   muscle. 

5.  Coraco-brachialis. 

6.  Long  head  of  the  triceps. 

7.  Short  head   of   the   same   muscle. 

8.  8.  Intermuscular   ligament. 

9.  Brachialis   internus. 

10.  10,  10.  Supinator  longus. 

11.  11.  Extensor  carpi   radialis  longior. 

12.  Supinator   brevis. 

13.  13.  Pronator  teres. 

14.  14.  Flexor  carpi  radialis. 

15.  15,  15.  Palmaris   longus. 

16.  16,  16.  Flexor  carpi   ulnaris. 

17.  17,  17.  Common  flexors  of  the  fingers. 

18.  18.  Flexor  longus  pollicis. 

19.  Extensor   ossia   metacarpi   pollicis. 

20.  Extensor  primi  internodii  pollicis. 

21.  Brachial  artery. 

22.  Arteria  profunda. 

23.  Division  of  the  Brachial  artery  into  the  ulnar  and  radial. 

24.  Ulnar  artery. 

25.  A  twig  to  the  biceps. 

26.  Ulnar  collateral  atery. 

27.  Twig  to  the  bracialis  internus. 

28.  Twig  to  the  pronator  teres. 

29.  Cutaneous   twigs,   cut. 

30.  Twig   to   the    palmaris   longus. 

31.  31,  31.  Twigs  to  the  flexors  of  the  fingers. 

32.  32.  Continuation  of  the  Brachial  artery,  which-  divides  into  the 
radial    and    interosseal    arteries. 

33.  33.  Ramus  anastomoticus  magnus. 

34.  Radial   recurrent   artery. 

35.  35,  35,  35.  Radial  artery. 

36.  Interosseal   artery. 

37.  Twig  to  the  supinator  longus  muscle. 

Figure  2. — Represents  the  ulnar  artery  given  off  from  the  axillary 
in  the  right  arm  of  a  man;  there  is  a  very  complete  anastomosis 
between   the  ulnar   and   the   brachial. 

1.  1.  Biceps. 

2.  Tendon  of  this  muscle. 

3.  Aponeurotic    portion. 

4.  Brachialis  internus. 

5.  Short  head  of  the  triceps. 

6.  Intermuscular  ligament. 

7.  7.  Supinator  longus. 

8.  Supinator  brevis. 

9.  Pronator  teres. 

10.  10.  Flexor  carpi   radialis. 

11.  11.  Palmaris  longus. 

12.  Flexor    carpi    ulnaris. 

13.  Flexor  sublimis  dipitorum. 

14.  14,  14.  Ulnar  artery,   which   was   niven   off  from   the  axillary. 

15.  Ulnar  recurrent  artery. 

16.  16.  Brachial  artery. 

17.  Ramus  anastomoticus. 

18.  Anastomosing  branch  l>etween  the  Brachial  and  ulnar  arteries. 

19.  Radial   recurrent  artery. 

^.  Interosseal   artery.  J 

I  '21.   JUdiMl  mrtery.  1 


PLATE  19. 

A.  Aorta  at  it*  point  of  bifurcation. 

B.  Anterior  superior   iliac  cres;    ■  prominence  of  hipr»--ne«. 

C.  Symphysis  pubis. 

D.  Poupart's  ligament:    immediately  above  are  «e^n  »"  -  « ir  mto:!*i 

ilii  and  epigastric  arteries,  with  the  va^  •!»■?•  :•■«"*    .:. :   -p-r 

ma  tic  vessels. 
EE.     Right  and  left  iliac  muscle*,  external  cutar.t-  :.:«  »•••!■■••■■. 
F.         Inferior  vena  cava. 

GG.     The  common  iliac  arteries  givinjr  or!  the  invr.vi! 
HH.    Right  and  left  common  iliac  vein*. 
II.       Right  and   left  external   iliac  arteri*^   cr« •«-•■.  1   *■;■'   :".♦•   •  :r- wrr  *•  * 

iliac  vein?*. 
KK.     Right  and  left  external  iliac  vein-. 
L.         Tlie  urinary  bladder  partially   rmviv-I   ?-y   j«  :i    ■:.-   .:n. 
M.       Rectum. 

X.         Superior  profunda  branch  of  ffiii'.ril  a:*»-rv. 
O.         Tlie  femoral  vein.     o.     Internal  -oi»]i»-n-«\;-  v».-in. 
P.         Anterior  crural  nerve. 
Q.         Sartoriou*  mu*cle  divid<*d. 
S.  The  pectinaeus  muscle. 

T.         Adductor    longu*   muscle. 
U.        Gracillus  muscle. 
V.         Tendinons  *>heath  in  the  aiMm  -t**r  m. 1.1:1. *.:-   im>.  if.  tl.i.  .-i-j',    .  \i.-h 

the  femoral  artery  an«l   \i-in   pi~~.  .  .■ni!ij..M'y  <•.»]!.•!   ll'ir:'-i- 

canal. 
W.        The   femoral   artery.     Thi-    m— ..  1    i-   <..\.».-.l    },,    r;,t*   -.u  r...  i . .» j  — 

muscle  in  the  space  between  tin-  M*«r  .nul  Himt.-r-  unal. 
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bone)  to  the  prominence  of  the  sternoclavicular  junction 
(junction  of  collar-bone  to  breast-bone),  the  line  will  correspond 
to  the  course  taken  by  the  carotid  artery. 

Anatomical  Guide. — The  artery  lies  along  the  inner  border 
of  the  sterno-mastoid  muscle,  which  muscle  forms  the  prominent 
cord-like  appearance  when  the  neck  is  turned  to  one  side,  the 
trachea  and  the  throat  forming  the  inner  boundary.  At  the 
upper  part  of  its  course,  near  its  termination,  it  is  very  super- 
ficial and  is  only  covered  over  by  the  platysma,  the  skin,  the 
deep  fascia,  and  the  inner  border  of  the  mastoid  muscle.  The 
operator  should  begin  his  incision  between  the  trachea  and  the 
inner  border  of  the  muscle,  in  the  groove  or  hollow  formed  by 
these  two  structures,  carefully  dissecting  away  the  skin,  super- 
ficial fascia,  and  continuing  the  incision  on  down  upon  the 
sheath  of  the  vessel  which  is  formed  by  the  deep  fascia.  The 
sheath  should  be  taken  up  with  the  forceps  and  gently  dissected 
away  from  the  surrounding  tissue,  and  the  part  raised  up  into 
the  wound  by  placing  the  handle  of  the  scalpel  beneath  the 
sheath.  The  sheath  should  then  be  divided,  and  the  position  of 
the  vessels  and  nerves  ascertained.  Sometimes,  on  account  of 
unskillful  manipulation,  the  sheath  is  so  twisted  that  the  vein 
will  occupy  the  position  of  the  artery,  but,  as  the  reader  has 
already  been  informed  how  to  tell  the  difference  between  the 
arteries  and  veins,  this  will  cause  no  embarrassment.  The  vein 
should  be  separated  from  the  artery.  The  artery  should  then  be 
taken  up  and  an  incision  made  in  it  corresponding  to  the  long 
axis  of  the  vessel,  or  the  artery  may  be  opened  by  first  making 
an  incision  across  the  vessel  and  then  from  this  run  an  incision 
in  the  long  axis  of  the  vessel,  thus  making  a  T  incision  in  the 
artery.  This  incision  should  only  extend  through  one  side  of 
the  walls  of  the  vessel.  The  arterial  tube  should  be  introduced 
into  this  opening  in  the  artery  and  securely  held  in  place  by 
tying  it  in  the  vessel.  The  arterial  tube  can  be  held  still  more 
firmly  by  applying  a  piece  of  tape  to  the  tubing  and  around  the 
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arm.  With  the  arterial  nozzle  pointing  toward  the  heart,  the 
injection  should  now  begin.  The  injection  should  begin  slowly 
at  first,  and  at  no  time  should  undue  haste  be  used,  as  it  would 
endanger  the  capillary  circulation  and  might  possibly  cause  a 
rupture  of  the  vessels.  I  have  injected  the  arterial  system  by 
turning  the  point  of  the  arterial  tube  towards  the  head.  An 
experiment  which  I  conducted  with  such  an  injection  proved 
that  the  anastomosis  of  the  vessels,  of  the  brain  are  even  more 
complete  than  is  generally  supposed.  A  single  injection  with 
the  ordinary  continuous  flow  syringe,  which  usually  carries 
about  an  ounce  and  a  half  with  each  injection,  caused  the  fluid 
to  enter  the  arteries  of  the  head,  to  complete  the  circle  of  Willis, 
and  make  its  appearance  in  the  common  carotid  artery  of  the 
opposite  side,  and  the  vertebral  branches  of  the  subclavian,  in 
the  transverse  processes  of  the  spinal  column. 

How  to  Raise  the  Common  Carotid  by  Transverse  Incision. 
— The  common  carotid  artery  may  be  taken  up  and  injected  by 
making  an  incision  transversely  across  the  neck,  beginning  at 
the  center  of  the  top  of  the  breast-bone,  and  continue  the 
incision  just  along  the  collar-bone,  dividing  the  sterno-mastoid 
muscle  at  its  insertion  at  the  sternum  and  collar-bone  (clavicle). 
The  incision  should  end  at  a  point  corresponding  to  the  junction 
of  the  inner  and  middle  thirds  of  that  bone.  The  sterno-mastoid 
and  the  tissues  of  the  neck  will  have  a  tendency  to  draw  up  in 
their  sheaths,  thus  making  the  operation  very  easy.  Care  should 
be  taken,  in  this  operation,  not  to  rupture  the  subclavian  artery 
or  its  accompanying  vein.  This  operation  is  recommended  by 
some,  on  account  of  the  incision  being  hidden  after  the  neck  is 
dressed.     (See  innominate  artery.) 

The  internal  carotid  artery  may  be  compressed  against  the 
transverse  process  of  the  second  cervical  vertebra.  In  apoplexy 
gun  shot  injuries  to  the  head,  and  in  post  mortems  where  the 
brain  has  been  removed.  The  operator  may  obtain  a  complete 
circulation  of  fluid  to  the  face,  head  and  neck  through  the  ex- 
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ternal  carotids  by  simply  compressing  the  internal  carotid  artery 
and  injecting  the  common  carotid. 

For  details  of  the  operation  see  "Treatment  of  Post  Mortem 
Cases." 

Internal  Carotid  Artery. — The  internal  carotid  artery  begins 
just  opposite  the  upper  border  of  the  thyroid  cartilage,  where 
the  common  carotid  artery  bifurcates  into  the  internal  and  ex- 
ternal carotid.  From  this  point  of  origin  it  takes  a  course 
directly  upward  along  the  inner  border  of  the  sterno-mastoid 
muscle,  and  enters  the  cavity  of  the  skull  through  the  carotid 
foramen,  in  the  inferior  surface  of  the  petrous  portion  of  the 
temporal  bone.  At  this  point  it  becomes  curved  upon  itself,  and 
describes  a  curve  in  the  bone,  shaped  much  like  the  italic  letter 
"f."  After  passing  through  the  carotid  canal,  the  artery  passes 
through  the  cavernous  portion  of  the  bone,  and  finally  enters 
the  cavity  of  the  skull. 

It  is  divided  into  several  different  parts  in  its  way  to  the 
under  surface  of  the  brain.  That  part  of  the  artery  which  is 
situated  in  the  neck  is  known  as  the  cervicle  portion ;  that 
portion  of  the  artery  which  is  placed  within  the  petrous  portion 
of  the  temporal  bone  is  known  as  the  petrous  portion ;  the  por- 
tion of  the  artery  which  occupies  the  cavernous  portion  of  the 
bone  is  known  as  the  cavernous  portion,  while  that  part  of  the 
artery  which  aids  in  the  formation  of  the  circle  of  Willis,  and 
supplies  the  brain  and  its  membranes,  is  known  as  the  cerebral. 

In  the  course  of  the  artery  several  branches  are  given  off. 
All  of  these  are  derived  from  the  petrous,  cavernous  and  cere- 
bral portions  of  the  vessel,  the  cervical  portion  giving  off  no 
branches.  The  deep  tympanic  is  derived  from  the  petrous 
portion  of  the  artery.  The  ophthalmic  artery,  which  gives  off 
eleven  small  branches  to  supply  the  eye  and  its  appendages,  and 
the  arteria  receptaculi,  and  the  anterior  meningeal  arteries,  are 
derived  from  the  cavernous  portion  of  the  vessel.  Those 
branches  which  play  so  important  a  part  in   the  formation  of 
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the  circle  of  Willis  are  derived  from  the  cerebral  portion  of  the 
artery;  they  are:  the  cerebral,  the  anterior  choroid,  and  the 
posterior  communicating. 

The  External  Carotid  Artery  is  that  branch  of  the  common 
carotid  artery  which  supplies  the  tissues  of  the  face  and  anterior 
part  of  the  neck.  It  arises  or  branches  off  from  the  common 
carotfd  artery  at  the  upper  border  of  the  thyroid  cartilage,  and 
ascends  towards  the  head,  passing  between  the  condyle  of  the 
lower  jaw  and  the  lobe  of  the  ear.  Just  about  this  part  of  the 
course  of  the  artery  it  divides  into  its  terminal  branches — the 
temporal,  and  the  internal  maxillary.  The  external  carotid 
artery  becomes  very  superficial  just  opposite  the  upper  border 
of  the  ear,  where  it  emerges  from  the  parotid  gland.  The  beat- 
ing of  this  artery,  or  pulse,  can  be  felt  very  easily  at  this  point. 
The  internal  maxillary  branch  of  this  vessel  gives  off  fourteen 
branches,  which  give  to  the  tissues  and  the  inferior  maxillary 
bone  a  very  large  blood  supply.  The  temporal  branch  is  smaller 
than  the  internal  maxilliary  branch.  It  is  distributed  to  the 
temple  and  tissues  in  the  vicinity  of  the  ear.  The  main  branches 
of  this  vessel  are:  the  transverse  facial,  the  anterior  temporal, 
the  orbital,  and  the  posterior  temporal.  The  two  temporal 
branches  of  the  carotid  supply  the  *calp  and  forehead ;  also  the 
tissues  of  the  ear  and  the  muscles  in  the  upper  margin  of  the 
face.  They  anastomose  very  freely  with  the  one  of  the  opposite 
side;  also  with  the  posterior  occipital  branch.  The  carotid 
arteries,  on  account  of  the  number  of  branches  given  off,  form 
nearly  the  whole  blood  supply  to  the  head  and  neck,  the  verte- 
bral and  the  basilar  branches  being  the  remaining  ones  to 
complete  the  circulation  of  these  parts. 

The  Circle  of  Willis.— The  circle  of  Willis  is  that  circle  of 
arteries  which  is  placed  at  the  base  and  under-surface  of  the 
brain.  It  is  formed  by  the  two  internal  carotid  arteries  and  the 
basilar,  the  branches  of  these  vessels  uniting  to  form  the  circle. 
The  two  anterior  choroid  branches  of  the  internal  carotid  are 
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joined  together  by  the  anterior,  communicating  artery,  which 
completes  the  front  or  anterior  part  of  the  circle.  The  back  or 
posterior  part  of  the  circle  is  formed  by  the  two  posterior  cere- 
bal  branches  of   the   basilar   artery,    which    is   joined   to   the 


DIAGRAM    OF    CIRCLE    OF    WILLIS. 


1. 
o 

3. 

4. 

». 
6. 

7. 


The   Vertebral   Arteries.  8. 

The  two  Anterior  Spinal  Branches.  ft. 

One  of  the   Posterior  Spinal   Arte-  10. 

ries.  11. 

The    Posterior    Meningeal    Artery.  12. 

TTie  Inferior  Cerebelli  Artery.  13. 

The  Basilar   Artery.  14. 
The  Superior  Cerebelli  Artery. 


The  Posterior    Cerebelli. 

The  Posterior   Communicans. 

The  Internal  Carotid. 

The  Ophthalmic   Artery. 

The  Middle   Cerebral   Artery. 

The  Anterior   Cerebri. 

The  Anterior   Communicans. 


branches  of  the  internal  carotid  artery  by  the  posterior  com- 
municating artery,  which  thus  completes  the  circle.  For 
experiments  on  the  anastomosis  of  this  circle,  see  Common 
Carotid  Artery. 

The  Subclavian  Arteries — two  in  number — rise,  one  on 
each  side  of  the  arch  of  the  aorta.  The  right  subclavian  is  a 
branch  of  the  innominate  artery,  but  the  left  is  a  direct  branch 
trom  the  arch  of  the  aorta  and   is  somewhat   longer  than   the 
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being  seven  in  all.    They 


the  axillary  artery  are  very  n 
are  as  follows; 

superior  thoracic, 

inferior   thoracic, 

anterior  circumflex, 

thoracica  acromialis, 

thoracica  axillaris, 

subscapular, 

posterior  circumflex. 
These  branches  are  nearly  all  of  large  size  and  are  dis- 
tributed to  the  tissues  of  the  axilla  and  the  muscles  covering 
the  front  and  back  part  of  the  thorax.  Some  of  the  branches 
are  distributed  to  the  serratus  magnus  muscle  at  the  sides  of  the 
chest. 

The  Brachial  Artery. 

This  vessel,  on  account  of  its  location  and  the  ease  with 
which  it  may  be  taken  up  and  injected,  is  the  artery  most  fre- 


quently used  by  the  embahner.  It  is  placed  at  the  upper  and 
inner  side  of  the  arm  and  extends  from  the  lower  border  of  the 
bicipital  groove  of  the  humerus  to  the    center    of    the    elbow; 
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where  it  divides  into  the  radial  and  ulnar  arteries.  As  it  ap- 
proaches the  elbow  joint  it  is  placed  more  anteriorly  and  in 
front  of  the  arm,  while  at  the  beginning,  and  a  little  below,  it 
lies  more  to  the  inner  and  posterior  part  of  the  arm.  This  artery 
is  the  direct  continuation  of  the  axillary  artery,  which  ends  just 
at  the  end  of  the  teres  major  muscle.  At  this  point  the  artery 
is  placed  just  between  the  coraco  brachialis  muscle  and  the 
biceps  muscle  above  and  the  triceps  muscle  below  and  anteriorly, 
but,  as  the  artery  approaches  the  lower  third  of  its  course,  it  is 
slightly  overlapped  by  the  fascia  of  the  biceps,  and  rests  upon 
the  brachialis  anticus  muscle.  The  brachial  gives  off  five 
branches,  which  are  distributed  to  the  humerus,  or  arm  bone, 
and  the  muscles  of  the  upper  arm.    These  branches  are : 

superior  profunda, 
inferior  profunda, 
the    -{    muscular, 
nutrient, 
anastomotica  magna. 

The  superior  profunda  and  the  anastomosing  branches  are  the 
ones  principally  concerned  in  the  collateral  circulation  of  the 
<grnt,  when  the  artery  is  divided  and  a  ligature  placed  around  it. 
*t  is  T>y  these  branches  inosculating  with  the  branches  of  the 
recurrent  ulnar  and  articular  branches  of  the  radial  that  the  fluid 
injected  into  the  artery  reaches  the  lower  part  of  the  arm  when 
"the  arterial  nozzle  is  turned  towards  the  heart,  and  the  vessel 
ligatcd. 

Linear  Guide. — The  linear  guide  for  taking  up  the  brachial 
artery  is  formed  by  a  line  drawn  from  the  anterior  and  middle 
third  of  the  axillary  space,  or  arm-pit.  to  the  center  of  the  elbow. 
This  guide  applies  to  the  arm  when  the  palm  of  the  hand  is 
turned  up  or  placed  in  a  stipulated  condition,  but  if  the  hand 
is  not  so  placed,  the  linear  s^uide  would  be  somewhat  changed 
and  should  correspond  to  a  line  drawn  from  the  center  of  the 
arm-pit  to  the  inner  condyle  of  the  humerus  (prominence  on  the 
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inner  side  of  the  elbow  joint).  This  latter  guide  applies  to  taking 
the  artery  up  in  its  middle  and  upper  thirds, 

The  Anatomical  Guides. — The  brachial  artery  is  very  super- 
ficial in  the  greater  part  of  its  course,  being  covered  over  by  the 
skin,  superficial  and  deep  fascia,  while  at  the  lower  part  the 


IIIiACIIIAL  ARTERIES    AND    BRANCHES. 

.. ,    .1.     Thorarica   Superior. 

2.      Tborarlca  Acromlalta  Artery.  A.     Sub-S capillar! ■  Branch. 

.->.      Inferior  Scapula-. 

tt-7,      Kranrhea  to  the  Terea  and  Hull  Hcapularla  Muscles. 

8.      Anterior  Circumflex.  id.      Superior   I'rofunda. 

B.      Ilrarblal  Artery.  11.      Posterior   Circumflex. 

12.  Main  Trunk  of  tbe  ITufunda   Major. 

13.  Muacular  Ilranchea  or  the  llrarhlal  lo  the  Biceps  Muac 

14.  B --■    -■    -"■    "—  ■■-'■■"■■    '--   - 


bicipital  fascia  covers  over  it,  and  near  its  middle  third  it  is 
crossed  by  the  median  nerve.  The  artery,  together  with  the 
accompanying  veins  {vena?  comites),  will  be  found  lying  in  the 
groove  formed  by  the  biceps  and  coraco  brachialis  muscles 
above  and  the  triceps  muscle  below.  The  basilic  vein  lies  to  the 
inner  side;  then  comes  the  artery,  while  to  the  upper  and  outer 
side  we  have  the  nerve.  The  two  small  veins  which  accompany 
the  artery  are  generally  connected  together  by  small  branches. 
The  vessels  and  nerves  found  in  this  groove,  and  which  prove  of 
so  much  trouble  to  the  beginner  on  account  of  the  difficulty  of 
separating  the  veins  and  nerves  from  the  artery,  are  the  median 
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nerve,  basilic  vein  and  venae  comites.  In  order  to  differentiate 
these  structures  one  from  another  the  reader  is  referred  to  the 
chapter  on  the  Histology  of  the  Arteries  and  Veins  (Anatom- 
ical Elements),  pages  63,  64,  65. 

Anomalies  of  the  Brachial  Artery  and  Peculiarities  as  Re- 
gards Its  Course. — More  often  in  the  dark  race§,  and  sometimes 
in  white  persons,  the  brachial  artery,  instead  of  following  its 
usual  course,  will  be  found  taking  a  direct  course  straight  down 
the  arm  to  the  inner  side  of  the  humerus  (internal  condyle), 
from  which  it  regains  its  usual  position  and  divides  into  the 
radial  and  ulnar  arteries  about  one-half  inch  below  the  center  of 
the  elbow  joint.  Another  anomaly,  which  is  sometimes  met 
with,  is  where  the  artery  divides  into  two— just  at  the  point  of 
its  origin — and  is  continued  down  the  arm  as  two  arteries. 
These  are  about  half  the  size  of  the  single  artery.  They  subse- 
quently unite  just  above  the  elbow  to  form  a  single  trunk, 
which  gives  oft  the  radial  and  ulnar  in  their  usual  places.  In 
other  cases,  the  artery  divides  high  up  in  the  arm  and  forms  two 
arteries,  which  may  continue  on  down  to  the  palmar  arches  as 
single  vessels ;  this  division  of  the  artery  high  up  in  the  arm, 
forming  two  small  branches,  is  the  most  frequent  anomaly  of 
this  vessel,  but.  according  to  the  writings  of  those  who  have 
made  a  great  many  dissections  of  these  parts,  the  exact  per- 
centage varies.  R.  Qi:ain  >avs  that  this  anomaly  takes  place  in 
one  case  in  every  five  and  •  ne-ninth.  j  ersons,  while  from  the 
statistics  of  Urnher  an  :  Six-ward,  who  have  made  double  the 
dissections  «-f  Ot:a:n  one  thov.sar.d  seven  hundred  arms;,  this 
division  or  a::o:r.a!\  vvct:r<  h  one  case  ■  i;t  of  everv  eleven  and 
six-tenths  cases.  This  w.ria:::::  in  the  cuirse  of  the  brachial 
artery  shon'.d  he  rente::::  .  rt  \  '  v  the  ver.it  r.  for.  should  the 
vessel  not  he  :*o:::d  :*:  its  ::s •.:.-.!  *  -hi  •:.  he  could  locate  the 
remaining  vcs>v!>.  v.  hxv.  ..r^   >.  -:x  v.  h... t   -:::al!er  and  are  placed 
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Operations  Upon  the  Brachial  Artery  in  General, 

How  to  Locate,  Raise  and  Inject  the  Brachial  Artery.— In 
order  to  inject  the  brachial  artery,  the  arm  should  be  placed 
at  a  right  angle  to  the  body,  with  the  palm  of  the  hand  turned 
upward.  This  has  the  effect  of  bringing  the  artery  to  a  more 
superficial  position,  and  of  placing  it  in  a  straight  course, 
corresponding  to  the  linear  guide  pieviously  given.  The  ope- 
rator, after  noting  the  linear  guide  and  feeling  for  the  grooves 
between  the  muscles,  should  begin  his  incision  at  about  the 
junction  of  the  lower  and  middle  thirds  of  the  artery,  or  about 
three  inches  above  the  elbow.  The  first  incision  should  be  made 
in  the  line  of  the  vessel  and  should  divide  the  skin  and  superficial 
fascia ;  these  should  be  carefully  dissected  aside,  and  then  the  deep 
fascia,  which  forms  a  partial  sheath  for  the  vessels  and  nerves  in 
this  region,  should  be  divided  by  catching  it  up  with  the  forceps 
and  cutting  through  it  with  the  scalpel.  As  soon  as  you  have 
cut  through  the  deep  fascia  of  the  arm  the  vessels  will  be  ex- 
posed and  can  be  seen  in  their  true  position.  The  basilic  vein 
is  placed  to  the  inner  side,  then  the  brachial  artery,  and  on  the 
outer  or  external  part  you  have  the  nerve.  The  artery  is  of  a 
creamish-white  color,  while  the  veins  arc  slightly  bluish  and 
contain  more  or  less  dark,  fluid  blood.  By  rubbing  the  hands 
over  the  course  of  the  veins  of  the  forearm,  from  below  upward, 
the  blood  will  make  its  appearance  in  the  veins  and  will  be 
noticed  by  the  operator.  The  nerves  arc  white  tense  cords, 
which  can  be  separated  by  dividing  them  with  the  sharp  hook 
(tenaculum)  or  the  scalpel. 

After  you  have  separated  the  artery  from  the  veins  and 
nerves,  it  should  be  lifted  partly  out  of  the  wound  and  an  in- 
cision about  one-half  inch  in  length  should  he  made  through  the 
walls,  being  careful  not  to  cut  through  both  sides  of  the  artery. 
*"*%e  arterial  nozzle  or  tube  should  then  he  introduced,  pointing 
heart,  and  then  tied  in  position,  after  which  a  ligature 
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which  binds  down  the  median  nerve  and  brachial  artery.  The 
sheath  having  been  divided,  the  nerve  should  be  pulled  upwards, 
when  the  artery  will  come  into  view.  It  can  be  recognized  in 
the  fresh  subject,  by  its  creamish  white  color  in  contradistinc- 
tion to  the  nerve,  which  is  a  pearly  white. 

The  artery  having  been  separated  from  its  surrounding 
Structures  can  be  brought  into  the  wound  and  a  separator  or 
handle  of  a  scalpel  placed  beneath  it.  It  can  then  be  opened 
and  injected  in  the  manner  and  form  as  laid  down  under  "Opera- 
tions Upon  the  Brachial  Artery  in  the  Upper  Third." 

Operations  Upon  the  Brachial  Artery  in  the  Lower  Third. — 

Some  operators  prefer  to  take  up  the  brachial  artery  just  above 
the  center  of  the  elbow  point.  In  this  part  of  its  course,  the 
brachial  artery  is  quite  superficial  and  is  found  in  the  loose  con- 
nective tissue,  over  the  brachialis  anticus  muscle.  The  incision 
should  be  slightly  curved  and  should  begin  about  three  inches 
above  the  bend  of  the  elbow  on  a  line  drawn  from  the  center  of 
the  axillary  space  to  the  center  of  the  elbow.  The  incision 
should  be  about  two  inches  in  length  and  should  be  slightly  * 
curved,  towards  the  center  at  its  lower  part. 

The  skin,  subcutaneous  tissue  and  superficial  fascia  having 
been  divided,  the  vessel  will  be  found  immediately  beneath  the 
surface  and  from  a  quarter  to  one-half  inch  from  the  nerve  and 
vein.  In  this  situation  the  vessel  can  be  raised  and  injected  in 
the  manner  and  form  as  laid  down  above. 

Operations   Upon   the   Brachial   Artery   in   General. — The 

brachial  artery  is  of  all  arteries  the  one  most  frequently  out  of 
position.  Richard  Quain  says  the  vessel  is  in  an  abnormal  con- 
dition in  one  of  every  five  subjects.  Tiedeman,  who  is  possibly 
the  greatest  authority  on  the  subject  and  who  first  recorded 
these  anomalies,  claims  that  it  is  out  of  position  in  about  ong 
in  eight.  Gray,  Morris,  Gerster,  Deever,  Ellis,  Wilson,  Gruber, 
Shepherd  and  others  have  given  it  anywhere  from  one  in  five 
to  one  in  fifteen.     In  the  opinion  of  the  writer  the  vessel  is  ab-     : 
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normal  in  about  one  in  every  ten  subjects.  The  vessel  may 
divide  into  its  radial  and  ulnar  branches  as  high  up  as  the  axilla 
and  when  this  occurs,  no  brachial  artery  is  present  whatever. 
Ii  may  divide  into  the  radial  and  ulnar  arteries  at  any  part  of 
«  course  from  its  origin  in  the  axilla  to  its  bifurcation  at  the 
I  of  the  elbow.  By  examining  plates  Nos.  l6,  17,  18,  19,  20 
1  21,  in  the  atlas,  the  leader  will  get  an  excellent  idea  of  some 
of  the  most  frequent  anomalies  of  this  vessel. 

If  the  operator  should  attempt  to  raise  the  brachial  artery 
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i  find  the  vessel  out  of  its  normal  position,  he  should  first 
c  a  careful  dissection  of  the  median  nerve  and  keep  in  mind 
r  anatomical  relations  of  this  nerve  to  the  artery.  If  the  ves- 
rt  is  not  in  its  true  relation  to  the  nerve,  it  may  then  be  con- 
an  anomalous  condition.  I  have  seen  the  brachial 
cry  normal  as  regards  caliber  and  abnormal  as  regards  rela- 
■  to  its  surrounding  muscles  and  nerves.  When  this  condi- 
;,  the  brachial  artery  leaves  the  axilla  and  crosses  over 
v  =ediin  nerve  in  the  upper  third  in  the  arm  and  winds  arouml 
j  oat  on  the  inner  side  at  the  lower  third,  and  then 
ato  itj  normal  course.     If  the  operator  should  find,  however. 
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after  locating  the  median  nerve,  that  the  vessel  which  resembles 
the  artery  is  very  small,  he  will  be  no  doubt  in  contact  with 
either  the  profunda,  the  radial  or  ulnar  artery. 

If  in  doubt  the  operator  should  continue  the  incision  into 
the  axilla  and  ascertain  the  nature  of  the  trouble.  If  this  is 
not  desirable  and  the  vessel  is  large  enough  to  take  a  small 
arterial  tube,  it  can  be  injected  just  the  same  as  though  the 
brachial  artery  had  appeared  in  its  normal  condition.  Of  course, 
in  making  this  injection,  much  time  will  be  taken  up  on  ac- 
count of  the  diminished  caliber  of  the  artery,  which  necessitates 
the  use  of  a  small  arterial  nozzle.  One  injection  towards  the 
heart  usually  suffices  to  thoroughly  embalm  not  only  all  of  that 
part  of  the  body,  beyond  the  incision,  but  on  account  of  the 
collateral  circulation  or  anastomosis,  the  hand  and  forearm  also 
receives  the  disinfecting  fluid. 

Collateral  Circulation, — If  the  brachial  artery  is  taken  up 
in  the  usual  place  at  the  junction  of  the  middle  and  upper  thirds, 
the  anastomosing  branches  by  which  the  circulation  is  carried 
on  after  the  brachial  has  been  ligated  are:  The  superior  pro- 
funda, the  inferior  profunda  and  the  anastomotica  magna. 

I  do  not  understand  why  this  vessel  is  called  the  anasto- 
motica magna.  It  is  of  all  the  branches  of  the  brachial  artery, 
except  the  nutrient,  the  one  least  concerned  in  the  anasto- 
moses; although  receiving  the  name  "great  anastomosing  ar- 
tery." 

It  is  sometimes  absent  altogether.  The  anastomosis  then 
occurs  principally  through  the  superior  profunda  and  its  mus- 
cular and  spiral  branches.  This  vessel  by  communicating  with 
the  branches  of  the  recurrent  radial  in  front  of  the  external 
condyle  completes  the  circulation  of  the  part. 

The  inferior  profunda  passes  posterior  to  the  brachial  ar- 
tery and  descends  as  far  down  as  the  middle  third  of  the  arm. 

The  vessel  then  gives  off  a  branch  which  unites  with  a 
branch  from  the  recurrent  ulnar.     This  anastomosis  takes  place 
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PLATE  20. 

A.  Muscular  part  of  external  oblique,    (a)    its  aponeurosis. 

B.  The  umbilicus   (navel). 

C.  Anterior  superior  iliac  spine   (prominence  of  hip  oone). 

D.  The  spine  of  the  pubis. 

E.  The  cremasteric  fascia. 

F.  Muscular  part  of  internal  oblique. 

G.  The  linea  alba    (median   line). 
H.  Iliac  portion  of  fascia  lata. 

I.  Femoral  vein  receiving  internal  or  long  saphenous  branch 

K.  The  femoral  artery. 

L.  Anterior  crural  nerve. 

M.  Sartorious  muscle. 

X.  Sheath  of  femoral  vessels. 

O.  Internal  saphenous  vein. 

P.  Public  part  of  fascia  lata. 
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PLATE  21. 

FIG.  1. 

A.  Tendon  of  gracilis  muscle. 

BB.  Fascia  lata. 

CC.  Tendon  of  semi -membra  nosis  muscle. 

D.  Tendon  of  the  semi-tendinosis  muscle. 

EE.  The  two  heads  of  the  gastrocnemius  muscle. 

F.  Popliteal  artery. 

G.  Popliteal  vein. 

H.       Middle  branch  of  sciatic  nerve. 

I.         Peroneal   (outer)   branch  of  sciatic  nerve. 

K.        Posterior  tibial  nerve. 

L.         External  or  6hort  saphenous  vein. 

MM.    Fascia  covering  the  gastrocnemius  muscle. 

N.         Posterior   saphenous  nerve,  showing  its  relation  to  the  vein. 

O.         Posterior  tibial  artery,  after  emerging  from  beneath  the  soleus 

muscle,  showing  relation  to  the  vein,  and  the  location  where 

it  may  be  taken  up  and  injected. 
P.         Soleus  muscle  joining  the  tendo-achilles. 
Q.         Tendon  of  the  flexor  longus  communis  digitorum  muscle. 
R.         Tendon  of  the  flexor  longus  pollicis  muscle. 
S.  Tendon  of  peroneus  longus  muscle. 

T.         Peroneus  brevis  muscle. 
UU.      Internal   annular   ligament  binding   down   the  tendons,  arteries. 

veins  and  nerves. 
VV.      Tendo-achilles   (largest  tendon  in  the  body). 
W.        Tendon  of  tibialis  posticus  muscle. 
X.         Vena*  comites  of  the  posterior  tibial  artery. 

FIG.  2. 

A,  C,  D,  E,  F,  G,  H  and  I  indicate  the  same  parts  as  in  Fig.  1. 

B.  Inner  condyle  of  the  femur. 

K.        The  plantaris  muscle  lying  upon  the  popliteal  artery. 

L.         Popliteus  muscle. 

MMM.     Tibia. 

NN.      Fibula. 

00.      Posterior  tibial  artery. 

P.         Peroneal  artery. 

X.         The  astragalus. 

Q,  R,  S,  T,  U,  V  and  W  indicate  the  same  parts  as  in  Fig.  I. 
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PLATE  22. 

FIG.  1. 

A.  Tibialis  anticus  muscle. 

I3B.  Internal  or  long  saphenous  vein. 

CC.  Tendon  of  tibialis  posticus  muscle. 

D.  Tibia  and  prominence  of  inner  malieolus  (ankle). 

EE.  Tendon  of  flexor  longus  digitorum  muscle. 

F.  The  gastrocnemius  muscle. 

G.  The  soleus  muscle. 

H.  The  tendon  of  plantaris  muscle  the  tendons  ot   F,  G,  11  form  the 

tendo  achilles. 

II.  The  veiicp  comites  of  posterior  tibial  artery. 

KK.  The  posterior  tibial  artery. 

LL.  The  posterior  tibial  nerve. 

FIG.  2. 

A.  Tibialis  anticus  muscle. 

B.  Extensor  longus  digitorium  muscle;   bbbb,  its  tendons, 
CC.  The  extensor   longus  pollicis  muscle. 

D.  The  tibia. 

E.  The  fibula. 

FF.  Tendon  of  perconeus   longus  muscle;   peroneus  tertius.    . 

IIH.  Fascia. 

K.  Extensor  brevis  digitorum  muscle:   kk,   its  tendons. 

LL.  Anterior  tibial  artery. 


PLATE  24. 

A.  Subclavian  artery. 

B.  Sterno-mastoid   muscle. 

C.  Common   carotid   artery  near   its   bifurcation   into   internal   and 

external  carotid  arteries. 

D.  External  carotid  artery  giving  off  the  lingual,  facial,  temporal 

and  occipital  branches. 

E.  Internal  carotid   artery. 

F.  Tempero  maxillary  branch  of  external  carotid  artery. 

G.  Temporal  artery  and  vein. 
H.  External   jugular  vein. 

I.  Brachial  plexus  of  nerves;  their  relation  to  A — subclavian  artery 

K.  Posterior  head  of  omohyoid  muscle. 

L.  Transversal  is  coli  artery. 

M.  Posterior  scapular  artery. 

N.  Scalenus  anticus  muscle. 

0.  Lymphatic  glands. 

P.  Superficial  branches  of  cervical  plexus  of  nerves. 

R.  Occipital  artery  and  nerves. 

S.  Portia  dura    (motor  branch  of  seventh   pair  ot   nerves-). 

T.  Stenson's  duct. 

U.  Facial  vein. 

V.  Facial   artery. 

W.  Submaxillary  gland. 

X.  Digastric  muscle. 

Y.  Lymphatic    body. 

Z.  Hvoid   bone. 

1.  Thvroid  cartilage. 

2.  Superior  thyroid  artery. 

3.  Anterior  jugular  vein. 

4.  Anterior  head  of  omo-hvoid  muscle. 

■ 

5.  Sterno-hvoid   muscle. 

6.  Breastbone   (sternum). 

7.  Clavicle   (collar-bone). 

8.  Trapezius   muscle. 

9.  Splenitis  capitus  and  coli   muscle. 

10.  Occipital  origin   of  occipito- frontalis  muscle. 

11.  Temporal  muscle. 

12.  Frontal   insertion  occipitofrontal  is  muscle. 

13.  Orbicularis   palhebrarum   muscle. 

14.  Zygomaticus  major  muscle. 

15.  Buccinator  muscle. 

16.  Depressor  anguli   oris  muscle. 
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near  the  posterior  surface  of  the  internal  condyle  of  the  humerus. 
The  anastomotica  magna  is  given  off  from  the  brachial 
about  two  inches  above  the  elbow  joint.  It  passes  over  the 
brachialis  anticus  muscle  and  on  the  anterior  part  of  the  internal 
condyle  it  gives  off  a  branch  which  unites  with  a  branch  from 
the  recurrent  radial  and  the  interosseus  recurrent  branch  of  the 
ulnar. 

The  Radial  and  Ulnar  Arteries. 

The  Radial  Artery  is  given  off  from  the  brachial  artery  just 
below  the  bend  of  the  elbow,  and  takes  a  course  along  the 
radial  side  of  the  fore-arm  to  the  wrist,  where  it  changes  its 
course,  and,  after  curving  around  the  back  part  of  the  thumb, 
penetrates  between  the  heads  of  the  dorsal  interosseus  muscle, 
enters  the  deep  tissues  of  the  palm  of  the  hand  and  crosses  to 
the  ulnar  side,  to  form  the  deep  palmar  arch.  This  artery  is 
quite  superficial  just  above  the  wrist  joint,  where  it  is  very  easy 
to  take  up  and  inject.  On  account  of  its  small  size,  it  cannot  be 
used  to  any  good  advantage,  except  in  an  adult  subject,  but  in 
those  cases  where  the  subject  to  be  embalmed  is  a  female,  and 
where  the  sleeves  are  tight,  and  in  order  that  no  exposure  take 
place,  or  cutting  of  sleeves,  this  artery  answers  the  purpose 
very  well ;  but,  even  in  this  case,  the  posterior  tibial  is  larger 
and  is  much  better  to  use  than  the  radial.  The  radial  artery,  in 
the  lower  part  of  its  course,  where  it  is  usually  taken  up,  is 
placed  between  the  tendons  of  the  supinator  longus  and  flexor 
carpi  radialis  muscles.  An  incision  through  the  skin  and  fascia 
between  these  two  muscles  will  expose  the  radial  artery  and  its 
accompanying  veins. 

The  branches  given  off  by  the  radial  artery  are  eleven  in 
number: 

recurrent  radial,  and  the  muscular,  to  the  forearm; 

superficialis  voire,  anterior  and  posterior  carpalis, 
the    {         dorsales  policis  and  metacarpales,  to  the  wrist; 

princeps  policis,  radialis  indicis,  interosseous,  and 
perforantes,  to  the  palm  of  the  hand. 
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Linear  Guide. — The  line  guide  for  locating  the  Radial  ar- 
tery is  made  l>y  drawing  a  line  from  the  external  side  of  the 
Bicipital  tendon  to  the  tenter  of  the  ball  of  the  thumb.  The 
artery  follows  the  course  indicated  by  this  line. 

Anatomical  Guide. — In  the  lower  third  of  its  course  .where 
the  Radial  is  commonly  taken  up  and  injected,  the  artery  passes 
between  the  tendons  of  the  supinator  longus  and  Flexor  carpi 
Radialis  muscles.  I'y  flexing  the  hand  upon  the  wrist  these 
tendons  are  put  upon  the  stretch  and  an  incision  made  between 
them  in  the  exact  center  will  be  directly  over  the  artery  and 
vein. 


The  Ulnar  Artery 
almost  a  similar  cotir.-e  tl"\v 

wrist,  where  it  crosses  the 
superficial  palmar  arch  by  i: 
the  radial  artery.  This  arte 
on  account  of  its  small  si/ 
because  of  its  depth,  being 
has  accompanying  it  the  vi 


rifle  larger  than  the  radial,  and  takes 
v'n  the  arm,  on  the  ulnar  side,  to  the 
_•  annular  ligaments  and  forms  the 
miting  with  the  superficial  is  vote  of 
rv  is  seldom  used  by  the  cmbalmer, 
re  and  the  difficulty  of  locating  it, 
placed  deeper  than  the  radial.  It 
nrc  comitcs  and,  in  the  lower  two- 
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thirds  of  its  course,  the  ulnar  nerve.     The  branches  given  off 
by  the  ulnar  are: 

(  anterior  recurrent,  interosseus, 

the  <  posterior  recurrent,        anterior  and 

\  muscular,      digi tales,    posterior  carpalis. 
Linear  Guide  Artery. — A  line  drawn  from  the  internal  bor- 
der of  the  Bicipital  tendon  to  the  center  of  the  pisiform  bone  in 
the  wrist  will  correspond  to  the  course  taken  by  the  ulnas  ar- 
tery. 

Anatomical  Guide. — The  artery  is  seldom  used  by  the  em- 
balmer.  To  raise  it  in  its  lower  third  the  incision  should  be 
made  on  the  "line  guide,  in  the  center,  between  the  tendons  of 
the  Flexor  Carpi  Ulnaris  and  the  Flexor  Profundus  Digitorum 


muscles.     The  incision  should  be  about  an  inch  in  length  and 
should  begin  about  two  inches  above  the  bend  of  the  wrist. 

How  to  Inject  the  Radial  Artery.— The  operator  should 
place  the  arm  in  a  position  almost  similar  to  that  for  injecting 
the  brachial  artery,  only  the  arm  need  not  be  placed  at  so  much 
of  a  right  angle.     The  palm  of  the  hand  should  be  turned  up- 
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the  femoral  artery  in  the  thigh,  which  corresponds  to  the 
brachial  in  the  arm,  is  much  larger  than  the  latter  vessel  and  is 
a  good  artery  to  inject.  Having  considered  the  arteries  of  the 
head  and  neck  and  upper  extremities — also  the  aorta  and  its 
branches  as  far  as  the  common  iliac  arteries — I  will  now  describe 
those  vessels  and  the  remaining  arteries  which  supply  the  viscera 
and  lower  parts  of  the  abdomen,  also  the  femoral  and  its 
branches. 

The  Common  Iliac  Arteries. — As  soon  as  the  abdominal 
aorta  descends  on  the  left  side  of  the  fourth  lumbar  vertebra, 
it  divides  into  the  right  and  left  common  iliac  arteries.  These 
arteries  are  about  two  and  one-half  inches  in  length ;  the  right", 
on  account  of  the  aorta  being  placed  on  the  left  side  of  the  spinal 
column,  is  a  little  longer  than  the  left.  The  common  iliac 
arteries  take  a  course  downward  and  outward  towards  the  center 
of  Poupart's  ligament,  but  just  as  the  artery  crosses  the  sacro- 
iliac symphysis  it  divides  into  the  external  and  internal  iliac 
arteries.  It  is  said  by  some  anatomists  that  in  old  persons  the 
common  iliacs  are  more  curved  in  their  course,  and  that  the 
diameter  of  the  vessel  is  increased. 

The  relations  of  the  two  vessels  are  somewhat  different. 
The  right  common  iliac  in  its  course  toward  the  thigh  is  in 
relation  posteriorly  with  the  common  iliac  veins,  while  external 
to  it  we  have  the  psoas  magnus  muscle;  in  front  it  is  touched  by 
the  peritoneum  and  is  crossed,  just  opposite  the  sacro-iliac 
symphysis,  by  the  ureter,  the  tube  leading  from  the  kidney  to 
the  bladder  and  which  serves  to  convey  the  urine  from  the 
pelvis  of  the  kidney  to  the  bladder.  The  left  common  iliac  is  in 
relation  with  the  peritoneum  in  front,  is  crossed  by  the  rectum 
and  superior  hemorrhoidal  artery  and  at  the  bifurcation  by  the 
ureter,  while  externally  it  is  in  relation  with  the  psoas  magnus 
muscle  and  posteriorly  with  the  left  common  iliac  vein.  In  the 
temale  subject  the  bifurcation  at  the  aorta  is  much  more  acute 
than  in  the  male  subject. 
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The  Internal  Iliac  Artery. — This  artery,  which  branches 
from  the  common  iliacs  just  opposite  the  sacro-iliac  symphysis, 
is  the  artery  which  supplies  the  viscera  and  muscles  of  the  deep 
parts  of  the  pelvis.  It  is  a  short,  thick  vessel,  varying  in  length 
from  one  to  one  and  one-half  inches,  and  in  some  cases  two 
inches,  dividing  into  an  anterior  and  a  posterior  branch.  The 
vessel  rests  upon  the  head  of  the  pyriformis  muscle,  and  is  in 
relation  in  front  with  the  ureter,  while  the  iliac  vein  will  be 
found  just  posterior  or  back  of  the  artery,  which  in  the  whol^ 
of  its  course  rests  on  the  sacral  plexus  of  nerves.  The  branches 
given  off  from  the  internal  iliac  are  eleven  in  number.  Those 
from  the  anterior  branch  are: 

{superior  vesicle,         middle  hemorrhoidal, 
obturator,  uterine, 

inferior  vesicle,  internal  pudic  and  sciatic. 

Those  given  off  from  the  posterior  trunk  are: 

ilio-lumbar. 
gluteal, 
lateral  sacral. 

The  middle  hemorrhoidal  artery  supplies  the  rectum,  base 
of  the  bladder,  prostate  glands  and  vesicuke  seminales.  It 
finally  anastomoses  with  the  superior  and  external  hemorrhoidal 
vessels. 

The  middle  vesical  artery  is  distributed  to  the  back  and 
lower  part  of  the  body  of  the  bladder,  the  prostate  gland  and 
the  vesicuke  seminales,  and  the  tissues  in  the  vicinity  of  the 
neck  of  the  bladder.  Sometimes  this  artery  is  given  off  as  a 
branch  of  the  umbilical. 

The  umbilical  artery  is  the  commencement  of  the  fibrous 
cord  through  which  the  umbilical  artery  of  the  foetus  is  con- 
verted after  birth.  The  superior  vesical  artery  is  a  branch  of 
the   umbilical   artery   in   the   adult ;    it   supplies    the   upper   and 
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two  terminal  branches  of  the  internal  iliac  artery.  The  re- 
maining vessels  worthy  of  mention  are  those  which  supply  the 
uterus,  or  womb,  and  the  vaginal,  which  is  distributed  to  the 
vagina. 

The  uterine  artery  is  one  of  the  most  tortuous  arteries  in 
the  body  of  the  female.  It  is  placed  between  the  folds  of  the 
broad  ligament,  then  enters  the  substance  of  the  womb,  sup 
plying  that  organ  with  blood.  The  vaginal  artery  is  distributed 
to  the  mucous  tissues  of  the  vaginal  canal.  It  is  not  as  large 
as  the  uterine.  In  the  pregnant  state  the  uterine  artery  in- 
creases in  length  on  account  of  the  increase  in  size  of  the 
uterus;  at  the  same  time  the  caliber  of  the  vessel  is  slightly 
increased 

The  External  Iliac  Artery. — This  artery  is  the  direct  con- 
tinuation of  the  common  iliac.  It  passes  out  of  the  abdomen 
along  the  inner  side  of  the  psoas  muscle,  until  it  reaches  the 
under  surface  of  the  center  of  Poupart's  ligament,  or  femoral 
arch,  where  it  becomes  the  femoral  artery.  The  external  iliac 
vein  accompanies  the  artery  which  is  in  relation,  in  front,  with 
the  peritoneum  and  a  thin  layer  of  fascia;  this  fascia  forms  a 
partial  sheath  for  the  artery  and  vein.  The  artery  gives  off 
several  small  branches  and  two  large  branches — 

istric, 


(   epign: 
(  circur 


the 

circumflex  ilii. 


The  epigastric  branch  takes  a  course  upwards  along  the 
under  surface  of  the  rectus  muscle  ,  a  few  small  branches  being 
distributed  to  the  substance  of  that  muscle,  after  which  it  is 
continued  on  up  to  the  under  surface  of  the  ensiform  cartilage 
(end  of  breast-bone),  where  it  anastomoses  with  the  branches 
of  the  internal  mammary. 

The  circumflex  iliac  is  given  oflf  just  opposite  the  epigastric, 
or  close  to  it,  on  the  external  side  of  the  external  iliac ;  it  takes 
a  course  upwards  and  backwards  along  Poupart's  ligament, 
until  it  reaches  the  crest  of  the  ilium   (hip-bone),  where  it  is 
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distributed,  by  means  of  numerous  branches,  to  the  internal 
and  external  oblique  and  transversalis  muscles. 

The  Femoral  Artery. — The  femoral  artery  is,  probably, 
next  to  the  brachial  artery,  the  one  most  used  by  the  under- 
taking profession.  It  is  larger  than  the  brachial,  and  easy  to 
raise  and  inject.  The  femoral  artery  is  the  direct  continuation 
of  the  external  iliac  artery,  which  artery  takes  a  direct  course 
from  the  sacro-iliac  symphysis  to  the  middle  or  center  of  Pou- 
part's  ligament.  Just  as  soon  as  it  passes  beneath  Poupart's 
ligament  it  becomes  the  femoral  artery.  It  takes  a  course  from 
the  center  of  the  ligament,  downwards  and  inwards,  to  Hunter's 
canal,  where  it  pierces  the  muscular  part  of  the  thigh,  and 
becomes  the  popliteal  artery,  just  back  of  the  knee-joint  in  the 
popliteal  space. 

In  the  course  of  the  artery,  several  large  branches  are 
given  off.  These  branches  supply  the  upper  and  anterior  part 
of  the  thigh.  The  branches  given  off  from  the  artery,  from 
above  downwards,  are  as  follows : 

superficial    epigastric,  muscular, 

superficial   circumflex   iliac,    (   external  circumflex, 
profunda,  giving  off  J    internal   circumflex, 

superficial   external  pudic.      (    three    perforating, 
deep  external  pudic,  anaMomotica  magna. 

The  most  important  thing  concerning  these  arterie.-,  to  the 
embalmcr,  is  the  collateral  circulation  or  anastomosis  of  the 
vessels.  By  a  knowledge  of  the  ana>tom<>sing  branches  lie  is 
able  to  tell  just  how  the  fluid  reaches  the  lower  arteriis  and 
vessels  of  the  leg,  when  an  injection  i>  made  into  the  femoral 
artery  in  Scarpas'  triangle,  the  nozzle  turned  toward  the  heart. 
All  embalmcrs,  who  have  performed  injections  into  the  arterial 
system,  have  noticed  that,  after  a  successful  arterial  injection, 
the  fluid  would  leak  out  of  the  lower  divided  end  of  the  vessel. 
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In  the  femoral  artery,  if  the  injection  is  performed  on  A 
common    femoral   just   beneath    Poupart's   ligament,   then   ■ 
anastomosis  will  take  place  through  the  branches  of  the  glut 
and  circumflex    iliac    arteries    above,    anastomosing    with 
external  circumflex  branch  of  the  profunda  below.     When 
artery  is  taken  up  in  its  superficial  course,  or  at  the  lower  th 
of  the  triangle  in  the  thigh,  then  the  anastomosis  takes  pi; 
through   the   profunda    artery,   which    enlarges   and   sends 
branches  which  inosculate  with  the  superior  articular  brand 
of    the    popliteal    artery    back    of    the    knee-joint.     Thus, 
branches  of  the  profunda,  which  accompany  the  sciatic  nei 
and  the  superior  articular  branches  of  the  popliteal,  and  soi 
times  the  branches  of  the  anterior  and  posterior  tibial  arte 
form  the  principal     channels  of  collateral  circulation  after 
femoral  is  ligated. 

Linear  Guide  for  Locating  the  Femoral  Artery. — In  order 
locate  the  femoral  artery,  the  embalmer  should  become  fami 
with  the  surface  markings ;  these  are  formed  by  first  drawin 
line  from  crest  of  the  ilium  (prominence  of  the  hipbone)  to 
spine  of  the  pubes,  or  the  front  part  of  the  pelvis  at  the  ky 
central  part  of  the  abdominal  cavity;  the  line  drawn  from 
spine  of  the  pubes  to  the  crest  of  the  ilium  will  correspond 
the  course  of  Poupart's  ligament.    The  second  line  should  in 
sect  the  first  line  at  the  center,  and  should  be  drawn  from 
center  of   Poupart's   ligament   to   the   inner   side   of  the   ki 
joint,  the  foot  should  be  turned  outward.    The  line  drawn  fi 
the  center  of  Poupart's  ligament  to  the  inner  condyle  of  the  ki 
joint  will  correspond  to  the  course  taken  by  the  artery.     If 
incision  is  made  on  this  line  in  the  upper  third  of  the  thigh, 
operator  will  have  little  trouble  in  locating  the  vessel. 

Anatomical  Guide. — The  anatomical  guide  for  the  fem< 
artery  is  formed  by  Scarpas'  triangle.  This  triangle  is  sit  in 
in  the  upper  and  anterior  aspect  of  the  thigh.  It  is  formed 
muscles  and  ligaments,  being  bounded    externally  by  the 
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torious  muscle,  which  extends  from  the  crest  of  the  ilium  in 
front  to  the  internal  condyle  of  the  knee-joint,  being  inserted 
into  the  tibia.  The  internal  boundary  is  formed  by  the  adductor 
longus  muscle — the  muscle  which  adducts  the  thigh — while  the 
upper  boundary  is  formed  by  Poupart's  ligament.  The  femoral 
vessels  and  nerves  describe  a  course  through  the  center 
of  the  triangle,  the  base  of  which  is  formed  by  Poupart's  liga- 
ment. The  floor  of  the  triangle  is  formed  by  the  adductor 
longus,  adductor  brevis,  tliacus,  psoas  and  pectineus  muscles; 
the  course  of  the  femoral  artery  then  being  over  these  muscles 
and  through  the  center  from  base  to  apex, 

Operations  Upon  the  Femoral  Artery  in  General. 

The  operator,  in  order  to  raise  and  inject  the  femoral  ar- 
tery, should  begin  his  incision  at  a  point  corresponding  to  the 
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middle  third  of  the  artery,  or  at  the  lower  border  of  Scarpa's 
triangle.  At  this  place  the  artery  is  very  superficial,  and  at 
the  same  time  you  arc  below  the  profunda  branches  which  play 
so  important  a  part  in  the  collateral  circulation;  thus  it  is  th^ 
best  place  for  injecting  it.  The  first  incision  should  be  deep 
enough  to  divide  the  skin  and  the  fatty  tissues  beneath;  this 
will  bring  you  down  upon  the  superficial  fascia,  which  is  very 
close  to  the  sheath  of  the  vessel.  The  next  incision  should  b: 
made  with  care  and  in  the  long  axis  of  the  vessel,  carefully 
dissecting  aside  the  superficial  fascia  and  the  deep  fascia,  until 
the  sheath  containing  the  vessels  is  exposed.  After  you  have 
dissected  away  the  tissues  from  the  sheath,  you  should  place  the 
handle  of  the  scalpel  or  other  instrument  beneath  it,  when  you 


can  open  the  sheath  and  carefully  separate  the  artery  from  the 
veins  and  nerves.  Having  separated  the  artery  from  the  sur- 
rounding structures,  lake  a  bistoury  or  sharp-pointed  scalpel 
and  make  an  opening  through  one  side  of  the  walls  of  the  vessel 
in  the  direction  of  the  long  axis;  this  should  be  made  long 
enough  to  admit   the  size  tube  you  have  chosen   to  introduce. 
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The  arterial  nozzle  should  then  be  introduced  into  this  opening 
and  carefully  tied  in  position,  and  the  vessel  tied  below  the 
point  of  entrance  of  the  nozzle.  The  injecting  apparatus  should 
now  be  attached  and  the  amount  of  fluid  necessary  for  the 
preservation  or  embalming  of  the  body  should  be  introduced. 
After  you  have  satisfied  yourself  that  you  have  injected  suffi- 
cient fluid,  then  gently  withdraw  the  nozzle  and  tie  the  vessel 
with  strong  linen  thread,  or  in  case  this  is  not  at  hand,  use 
silk  or  catgut.  After  you  have  closed  the  vessel  the  next  step 
should  be  directed  towards  closing  the  incision.  The  super 
fluous  fluids  and  serum  should  be  taken  up  with  absorbent 
cotton  or  small  sponges,  and  the  sides  of  the  incision  brought 
together  by  a  small  stitch  through  the  center.  Then  begin  the 
stitching  from  the  bottom  of  the  incision  and  close  it  at  the  top. 
The  stitch  commonly  used  in  making  base  balls  will  be  found 
as  appropriate  as  any,  as  it  brings  the  parts  neatly  together  and 
leaves  no  rough  margin  behind.  After  this  you  may  cover  the 
line  of  sutures  with  a  strip  of  court  plaster. 

It  has  been  said,  by  some  writers,  that  the  profunda  fem- 
oras  is  injected  as  often  as  the  main  trunk  of  the  femoral.  I 
can  readily  see  how  this  would  occur  in  those  cases  where  the 
operator  had  raised  the  femoral  about  two  inches  below  Pou- 
part's  ligament,  but  the  proper  place  for  raising  the  artery  bein^ 
in  the  middle  third  of  its  course,  this  mistake  would  not  occur, 
unless  the  embalmer  continues  his  incision  deep  into  the 
muscular  part  of  the  thigh.  However,  it  would  make  little 
difference  whether  you  injected  the  main  trunk  or  the  deep 
femoral,  since  there  is  but  very  little  difference  in  their  size. 

The  femoral  artery  extends  from  the  center  of  Poupart's 
ligament  to  the  upper  border  of  the  lower  third  of  the  thigh, 
where  it  passes  through  an  opening  in  the  tendon  of  the  ad- 
ductor magnus  muscle.  It  passes  thence  through  Hunter's 
canal  to  the  popliteal  space.  In  this  situation  it  receives  the 
name  popliteal. 
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The  femoral  next  to  the  brachial  is  probably  the  artery  most 
used  by  the  undertaking  profession  and  for  this  reason  I  shall 
describe  the  method  of  operating  upon  the  femoral  artery  in  its 
upper,  middle  and  lower  thirds.  The  writer,  however,  prefers 
to  take  the  artery  up  in  its  middle  and  upper  thirds. 

In  female  subjects  the  artery  cannot  be  said  to  have  its 
origin  at  the  center  of  Poupart's  ligament,  as  in  some  subjects, 
where  there  is  considerable  width  of  the  pelvic  brim,  the  artery 
is  found  from  a  quarter  of  an  inch  to  an  inch  towards  the  inner 
side  of  the  thigh. 

Scarpa's  Triangle. — As  the  artery  passes  down  the  anterior 
and  inner  part  of  the  thigh,  it  passes  directly  through  a  tri- 
angular space,  known  as  Scarpa's  triangle,  in  honor  of  the 
anatomist  who  first  described  it.  Scarpa's  triangle  is  bounded 
above  by  Poupart's  ligament  and  on  the  outer  side  by  the  inner 
belly  of  the  sartorius  muscle.  It  is  bounded  on  its  inner  side 
by  the  inner  belly  of  the  adductor  longus  muscle. 

The  floor  of  this  triangle  is  covered  by  the  ilacus,  psoas, 
pectineus  and  adductor  brevis  muscles.  The  base  of  the  tri- 
angle formed  by  Poupart's  ligament  is  upwards  and  the  apex 
downwards.  The  triangle  is  covered  in  front  by  the  skin,  sub- 
cutaneous tissue  and  deep  fascia,  and  the  proper  sheath  of  the 
vessel.  At  the  upper  part  of  its  course  the  femoral  vein  is  to 
the  inner  side,  but  as  the  vessel  is  traced  downwards  it  crosses 
under  the  femoral  vein,  and  in  the  lower  third  of  its  course  the 
vein  lies  to  the  outer  side  of  the  artery.  At  its  commencement 
under  the  center  of  Poupart's  ligament  the  anterior  crural  nerve 
lies  to  the  outside,  but  after  passing  a  short  distance  from  the 
ligament  divides  into  many  branches ;  only  one  or  two  of  these 
follow  the  sheath  of  the  artery. 

Of  these  branches  the  saphenous  major  nerve  enters  the 
sheath.     This  nerve  penetrates  the  sheath  at  the  lower  part  of 
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thigh.  This  will  expose  the  sheath  containing  the  femoral  artery 
and  vein. 

Care  should  be  used  tn  opening  the  sheath,  as  at  this  part  of 
its  course  it  is  closely  attached  to  the  coats  of  the  artery  and 
vein;  as  the  femoral  vein  lies  posterior  to  the  femoral  artery, 
both  the  femoral  artery  and  vein  should  be  placed  above  the 
handle  of  a  scalpel  or  separator  and  brought  to  the  wound. 

The  sheath  should  then  be  carefully  dissected  from  the 
artery  and  vein,  and  the  vein  should  be  dissected  from  the  artery. 
The  artery  having  been  denuded  of  all  fibrous  attachments,  can 
be  opened ;  tht  arterial  tube  inserted  and  the  vessel  injected  in 
the  usual  manner. 

Operations  Upon  the  Femoral  Artery  in  the  Lower  Third. 
— In  taking  up  the  artery  in  its  lower  third,  the  thigh  should  be 
abducted  and  rotated  outwards.  If  the  thigh  is  placed  in  this 
position  it  will  place  upon  the  stretch  both  the  vastus  internus 
and  the  sartorius  muscles.  The  incision  should  begin  a  little 
above  the  opening  in  the  abductor  magnus  muscle  and  should 
continue  downwards  about  two  inches. 

The  incision  should  be  made  between  the  outer  belly  of /the 
sartorius  and  vastus  internus  muscles  in  the  line  drawn  from 
the  center  of  the  ligament  to  the  inner  condyle  of  the  knee. 

As  the  artery  is  very  deeply  situated  in  this  part  of  its 
course,  it  will  be  necessary  to  cut  through  about  one-half  an 
inch  of  the  tissue,  which  would  include  the  skin,  subcutaneous 
tissue  and  superficial  fascia,  and  at  times,  some  of  the  muscular 
structures.  By  pushing  the  sartorius  muscle  towards  the  inner 
side  the  sheath  covering  the  femoral  artery  will  be  exposed  to 
view.  The  sheath  should  be  opened  and  care  should,  be  used 
not  to  divide  the  femoral  vein  which  now  lies  to  the  outer 
side  of  the  artery.  The  artery  can  be  secured  by  bringing  the 
vessel  in  to  the  wound.  It  should  be  dissected  about  two  inches, 
because  on  account  of  the  depth  of  the  vessel  in  this  part  of  its 
course  the  artery  may  be  ruptured  in  trying  to  forcibly  brii.g  it 
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profunda  artery  and  vein,  and  the  muscles  known  as  the  Ad- 
ductor longus  and  adductor  magnus;  also  the  peetineus  imis 
cle.  To  the  outer  side  of  the  artery  we  have:  The  vastus 
internus  muscle,  the  femoral  vein  lying  a  little  posterior* 
along  with  the  saphenous  nerve.  On  the  inner  side  \vc  have 
the  adductor  magnus,  the  adductor  longus,  and  the  sartnr- 
ious.  It  will  be  seen  that  these  relations  correspond  to  the 
superficial  femoral  in  the  lower  part  of  its  course,  but,  ts  the 
artery  approaches  Poupart's  ligament,  the  vein  will  be  found 
on  the  inner  side,  and  the  nerves  to  the  outer  side. 

Popliteal  Artery. 

The  popliteal  artery  is  the  direct  continuation  of  the  fem- 
oral. It  begins  at  the  opening  in  the  adductor  magnus  muscle, 
and  continues  directly  through  the  center  of  the  popliteal  spare 
to  the  lower  border  of  the  popliteus  muscle,  where  it  divided 
into  the  anterior  and  posterior  tibial  arteries.  This  artery  is 
seldom  used  by  the  cmbalmcr,  as  it  is  situated  just  back  of 
the  knee-joint  and  is  placed  in  such  a  position  as  to  render 
the  taking  up  of  it  a  very  hard  task,  as  the  subject  would  have 
to  be  turned,  more  or  less,  to  the  sid<\  It  has  many  branch***, 
which  are  principally  distributed  to  the  tissues  around  and  en- 
tering into  the  formation  of  the  joint. 

Branches. — The  branches  given  off  by  the  poplitieal  artery 
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small  size  in  the  superficial  part  of  its  course,  it  is  seldom  used 
for  injecting  the  body.     The  branches  of  the  anterior: 

posterior  recurrent  tibial,      external  malleolar. 

superior  fibular,  internal  malleolar, 

anterior  recurrent  tibial,         muscular. 

The  Posterior  Tibial  Artery. 

The  posterior  tibial  artery  is  much  larger  than  the  ante- 
rior, and  may  be  used  in  embalming — especially  in  female 
subjects  where  it  would  not  be  advisable  to  take  up  the 
brachial,  femoral  or  cartiod  arteries.  It  begins  at  the  lower 
border  of  the  popliteus  muscle,  just  back  of  "and  a  little  below 
the  center  of  the  knee-joint.  It  takes  a  course  obliquely  down- 
ward  along  the  tibial   side  of  the  leg  to  the  groove   between 


the  inner  ankle  and  the  heel,  where  it  divides  into  the  internal 
and  external  plantar  arteries.  The  best  place  to  raise  the  arterv 
for  the  purpose  of  injecting  would   be  at   its  most   superficial 
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achilles  and  the  flexure  longus  digitorum  muscle.  The  vessel 
will  be  found  along  the  outer  margin  of  the  flexor  longus  digi- 
torum muscle.  The  incision  should  be  made  along  the  inner 
border  of  the  tendo  achilles,  carefully  dividing  the  skin,  in- 
tegument and  fascia,  until  the  vessel  is  exposed.  This  artery 
has  accompanying  it  the  two  venae  comites  and  the  nerve, 
which  is  a  little  external  to  it. 

I  prefer  making  a  circular  incision,  beginning  about  an 
inch  above  the  inner  ankle,  and  then  curving  the  incision  to 
the  groove  between  the  inner  ankle  and  the  convexity  of  the 
heel.  This  will  be  directly  over  the  course  of  the  vessel. 
After  the  sheath  of  fascia  has  been  dissected  aside,  the  handle 
of  the  scalpel  should  be  passed  beneath  the  vessel  and  the 
artery  raised  into  the  wound.  Make  an  incision  in  the  long 
axis  of  the  vessel  and  insert  the  arterial  nozzle,  which  should 
then  be  held  in  position  by  a  strong  ligature.  As  soon  as  the 
arterial  nozzle  has  been  .  securely  placed  in  position,  the  in- 
jection may  begin,  continuing  it  until  the  body  is  thoroughly 
saturated  with  the  preservative. 

Method  of  Telling  When  the  Body  Has  Received  a  Thorough 

Injection    of  the  Preservative   Solution. 

During  the  injection  of  a  body  several  signs  appear  indi- 
cating pressure  upon  the  vascular  system,  one  of  which  is  to 
notice  the  veins  and  see  whether  they  are  becoming  prominent 
on  the  surface.  Thi>  is  an  indication  that  the  fluid  is  being 
poured  into  them  through  the  capillaries  and  that  the  cir- 
culation is  complete.  Another  way  is  to  make  an  incision 
along  the  under  surface  of  the  great  toe  and  sec  if  any  fluid 
escapes.     If   fluid    escapes    it    is    an    indication    that    the    body 
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plete.  If  the  circulation  is  complete,  then  withdraw  the  in- 
jecting apparatus  and  proceed  to  close  the  wound  in  the  same 
manner  as  given  for  suturing  up  the  incision  over  the  brachial 
or  femoral  arteries,  for  which  see  pages  171,  172. 

This  will  conclude  the  anatomy  of  the  arteries,  so  far  as 
is  necessary  for  the  embalmer,  but  before  taking  up  the  veins 
of  the  system  it  would  be  well  to  call  your  attention  to  the 
large  number  of  branches  given  off  by  certain  arteries,  like  the 
internal  iliac  and  the  internal  maxiliary  branch  of  the  external 
carotid.  On  account  of  these  branches  of  the  arteries  and  the 
anastomosis,  or  communication  between  one  arterial  branch 
and  another,  the  whole  body  receives  a  complete  blood  supply. 
These  branches  divide  and  subdivide  until  they  are  of  micro- 
scopic size,  when  they  are  termed  capillaries.  These  are  the 
smallest  arterial  vessels  and  are  so  evenly  distributed  over  the 
body  and  the  tissues  thereof  that  it  is  next  to  impossible  to 
stick  a  pin  into  the  body  without  rupturing  some  of  them. 
The  capillaries  are  smaller  than  the  blood  corpuscles  themselves, 
being  a  little  less  than  one-thirty-five-hundredth  of  an  inch  in 
diameter.  In  life  the  blood  corpuscles  are  capable  of  making 
themselves  smaller,  so  as  to  pass  through  the  capillaries  into 
the  veins,  but  after  death  the  blood  generally  becomes  fluid  and 
the  corpuscles  soon  become  granular  and  take  on  putrefactive 
changes  which  permits  all  of  the  blood  in  the  arteries  to  pass 
through  the  capillaries  and  into  the  veins  and  dependent  tissues. 
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veins,  while  those  that  accompany  the  arteries  and  course 
through  the  muscular  tissue  of  the  body  are  known  as  "deep 
veins."  The  veins  on  the  inner  surface  of  the  skull,  spinal 
column  and  other  parts,  or  which  have  their  channels  exca- 
vated in  the  structure  of  the  bone  or  organ,  are  called  sinuses. 

The  Superficial  Veins  return  the  blood  from  the  super- 
ficial parts  of  the  body,  being  found  coursing  between  the 
layers  of  the  superficial  fascia  and  the  cellular  tissue  beneath 
the  skin.  They  follow  this  course  until  they  arrive  at  some 
convenient  part  of  the  structure,  when  they  pierce  the  deep 
fascia  and  terminate  by  emptying  their  contents  into  the  deep 
veins.  The  superficial  veins  are  never  employed  in  the  removal 
of  blood  from  the  dead  body,  the  deeper  veins  having  the 
preference  on  account  of  their  location  alongside  the  deep  artery, 
and  also  on  account  of  their  larger  size. 

The  Deep  Veins  are  placed  in  the  deep  tissues  of  the  body 
and  in  many  instances  will  be  found  accompanying  the  arteries. 
Thus,  the  tibial,  femoral,  radial  and  ulnar  arteries  have  the  veins 
enclosed  in  the  same  sheath  with  the  artery,  but  in  the  neck 
the  carotid  is  only  accompanied  by  a  single  vein — the  internal 
jugular — as  is  also  the  subclavian  and  axillary  arteries,  which 
have  but  a  single  vein  in  relation  to  them.  In  those  cases  where 
the  veins  accompany  the  arteries,  as  the  brachial,  radial,  tibial, 
etc.,  they  are  termed  venae  comites  (accompanying  veins),  and 
usually  have  a  very  free  communication  between  them  by  means 
of  small  transverse  branches  which  extend  from  one  vein  to 
the  other.  It  is  said  that  the  veins  not  only  have  a  larger, 
average  diameter  than  the  arteries,  but  the  anastomosis  is  much 
freer  than  that   existing  between  the  branches  of  the  arteries. 

The  Sinuses  differ  fnim  the  veins  in  the  muscular  struc- 
ture of  the  body,  inasmuch  as  they  are  placed  within  the  sub- 
stance of  the  organ  through  which  they  course,  having  deep 
grooves  to  protect  them  in  the  cavity  of  the  skull,  while  in  the 
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cular  tissue  of  that  organ.  The  spinal  veins  communicate  or 
anastomose  very  freely  with  each  other.  They  are  also  very 
numerous,  forming  what  is  known  as  plexuses  (a  large  collec- 
tion of  veins  in  one  particular  part  of  the  body). 

The  veins,  like  the  arteries,  have  three  coats,  and,  if  we 
consider  the  submucous  coat  as  a  complete  coat,  they  may  be 
said  to  have  four  (see  Anatomical  Elements — "Veins,"  page 
56).  This  is  different  in  the  sinuses,  which  only  have  a  single 
coat — the  serous  coat — which  corresponds  to  that  of  the 
veins  in  the  muscular  tissues.  In  the  cavity  of  the  skull,  the 
dura  mater  forms  the  outside  covering  of  the  sinuses.  The 
veins  are  found  to  contain  less  elastic  tissue  than  the  arteries, 
but  they  differ  from  the  arteries  in  as  much  as  they  contain 
valves.  It  will  be  remembered  that  the  only  arteries  which 
contain  valves  arc  the  pulmonary  and  the  aorta,  while  all  the 
veins  of  the  extremities,  and  especially  the  deep  veins,  are 
well  supplied.  These  valves  are  formed  of  fibrous  membrane 
strengthened  by  a  double  layer  of  epithelium.  They,  for  the 
most  part,  consist  of  two  segments  or  flaps,  the  concavity  ot 
which  faces  the  cardiac  end  of  the  vessel;  thus,  while  blood 
will  flow  freely  through  them  towards  the  heart  it  is  pre- 
vented from  regurgitating  by  the  action  of  the  valves,  the 
pressure  of  the  Mood  backward  being  sufficient  to  close  the 
valves.  Some  of  these  valves  consist  of  three  flaps,  while 
others  consist  of  a  single  flap  arranged  in  a  spiral  direction 
and  which  only  acts  as  an  impediment  to  the  backward  flow 
of  the  Mood.  The  cup-shaped  or  semi-lunar  valves  can  be 
seen  by  pressing  on  >ome  of  the  superficial  veins  of  the  fore- 
arm, win  n  they  become  prominent  and  form  a  knotted  appear- 
ance along  its  course. 

Veins  of  the  Head  and  Neck. 

The  most  important  veins  of  the  head  that  the  embalmer 
is   required   to   be   familiar  with  arc  the  jugulars.     But,  before 
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taking  up  such  important  veins  as  the  jugulars,  I  will  describe 
the  veins  that  enter  into  their  formation.  This  will  include  the 
veins  of  the  exterior  of  the  skull,  and,  second,  the  veins  of  the 
interior  of  the  cranium.  The  veins  returning  the  blood  from  the 
external  tissues  of  the  skull  are:  the  facial,  internal  maxillary, 
frontal,  supra-orbital,  and  angular  from  the  front,  of  the  face, 
while  the  temporal,  tcmpero-maxillary,  posterior  auricular,  and 
occipital  return  the  blood  from  the  sides  and  posterior  part  of 
the  face. 

The  Facial  Vein  is  the  continuation  of  the  frontal,  which 
begins  on  the  anterior  part  of  the  skull  in  a  venous  plexus 
formed  by  communicating  branches  from  the  temporal.  It  takes 
a  course  down  the  middle  of  the  forehead  to  the  root  of  the  nose. 
It  passes  down  along  the  side  of  the  nose  under  the  name  of 
angular  vein,  but  as  soon  as  it  passes  beneath  the  zygomatic 
muscles  of  the  face  it  becomes  the  facial  vein.  From  the  point 
where  it  passes  beneath  the  muscles  it  takes  a  course  similar  to 
that  of  the  facial  artery,  crossing  the  body  of  the  maxillary  bone 
in  the  same  groove  that  the  artery  occupies.  It  then  passes  be- 
neath the  lower  jaw  to  enter  the  submaxillary  glands,  and  after 
penetrating  them,  from  which  it  receives  some  branches,  it 
passes  on  downward  until  it  empties  into  the  internal  jugular 
vein.  Thus  it  will  be  seen  that  one  of  the  most  prominent  veins 
of  the  face  is  drained  by  the  internal  jugular,  while  the  external 
jugular  receives  the  veins  from  the  sides  and  posterior  parts  of 
the  face. 

The  Internal  Maxillary  Vein  arises,  by  a  number  of 
branches,  from  the  pterygoid  and  zygomatic  fossae;  these 
branches  are  very  numerous  and  communicate  so  freely  as  to 
form  a  plexus.  It  passes  behind  the  neck  of  the  lower  jaw, 
where  it  joins  the  temporal  vein  and  becomes  the  tempcro- 
maxillarv  vein. 

The    Supra-Orbital    Vein    begins    on    the    frontal    portion 
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towards  the  inner  angle  of  the  orbit,  where  it  communicates 
with  the  frontal  vein  and  forms  the  angular.  In  its  course 
over  the  muscle  it  receives  numerous  branches  from  the  veins 
of  the  forehead,  and  communicates  by  a  small,  branch  with  the 
anterior  temporal. 

The  Angular  Veins  are  formed  by  the  frontal  and  the 
supra-orbital  near  the  inner  angle  of  the  orbit.  They  receive 
the  small  branches  from  the  alae  of  the  nose,  and  from  the 
upper  eyelid.  This  vein  has  a  very  free  anastomosis  with  the 
ophthalmic  vein  and  with  the  foramen  caecum,  by  means  of  this 
vein. 

The  Temporal  Vein  begins  on  the  vortex  and  side  of  the 
skull  by  a  large  number  of  branches  which  communicate  with 
the  frontal  and  supra-orbital  in  front  and  with  the  posterior 
auricular  and  occipital  behind;  from  these  branches  it  is  re- 
inforced by  a  branch  of  large  size  which  drains  the  blood  from 
the  temporal  muscle  and  the  tissue  in  the  immediate  vicinity  of 
the  temporal  fossae.  These  veins  unite  to  form  the  main  trunk 
of  the  temporal  vein  just  above  the  zygoma.  From  this  origin 
the  vein  takes  a  course  downward  through  the  substance  of  the 
parotid  gland,  lies  just  between  the  external  auditory  canal 
(opening  of  the  ear)  and  the  condyle  of  the  lower  jaw.  It 
unites  with  the  internal  maxillary  vein  and  forms  the  tempero- 
maxillary  vein. 

Tempero-Maxillary  Vein   (formation  of  the  external  jugu- 
lar).   The  tempero-maxillary  vein  is  formed  by  the  temporal  and 
the  internal  maxillary  veins.     It  passes  through  the  substance    - 
of  the  parotid  gland  in  front  of  the  car,  continues  downward  to    , 
its  lower  border,  when  it  becomes  the  external  jugular  vein.     It    ., 
receives  several  branches  from  small  veins  of  the  face  and  sides    ,, 

of  the  skull.     The  transverse  facial,  the  anterior  auricular,  the   - 
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behind  the  ear  on  the  sides  of  the  skull  in  the  form  of  a  plexus 
which  communicates  with  the  temporal  and  occipital  veins.    Its 
course  is  downwards  along  the  back  part  of  the  ear,  where  it 
joins  the  tempero-maxillary  vein,  forming  with   this  vein  the 
external  jugular.     In  the  course  of  the  vessel  along  the  back 
part  of  the  ear  it  receives  several  small  branches  from  the  lobe 
of  the  ear.    The  stylo-mastoid  vein  enters  it  near  its  termina- 
tion. 

The  Occipital  Vein  begins  at  the  posterior  part  of  the  skull 
by  a  plexus  formed  much  the  same  as  the  remaining  plexuses  on 
the  sides  and  anterior  part  of  the  face.  It  generally  follows  the 
course  of  the  occipital  artery,  and  in  many  cases  continues  as 
two  veins  which,  after  receiving  the  mastoid  vein,  empties  into 
the  internal  jugular  vein,  and  in  some  instances  into  the  ex- 
f*rnal  jugular.  This  vein  is  situated  very  deeply  in  the  muscles 
of  the  back  part  of  the  skull  and  upper  back  part  of  the  neck, 
and  as  it  communicates  with  the  mastoid  vein  it  has,  or  forms, 
a  very  important  anastomosis  with  the  internal  sinus  on  the  in- 
side of  the  skull.  This  anastomosis  or  communication  can  be 
wry  clearly  demonstrated  by  using  the  needle  process. 

Sinuses  or  Veins  on  the  Interior  of  the  Skull. 

The  sinuses  of  the  skull  are  analagous  to  the  veins.    They 

tave  two  coats — the  internal,  which  is  the  continuation  of  the 

internal  coat  of  the  jugulars,  and  the  external,  which  is  formed 

If  die  dura  mater  or  covering  of  the  brain.    Thus  it  will  be  seen 

fct  these  sinuses  are  very  thin  and  the  penetration  of    fluids 

fcoogh  them  is  readily  accomplished.     They  have  no  valves  and 

St  formed  principally  by  the  veins  of  the  brain.     The  cerebral 

which  form  the  sinuses,  are  very  thin  their  coats  being 

than  half  as  thick  as  the  coats  of  th*'  veins  in  the  muscular 

IP.    They  are  also  noted   for  the  ;J»<<nee  of  valves.    The 

pal  cerebral  veins  are  the  supv.Tfirial   cerebral  veins,  the 
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superior  cerebral  veins,  the  median  cerebral  veins,  and  the  inferior 
cerebral  veins  which  returns  the  blood  from  the  convolutions  of 
venae  corporis  striati  and  choroid  vein.  The  superficial  cerebral 
veins  ramify  on  the  surface  of  the  brain,  and  they  return  the 
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Diood  from  the  surface  of  the  brain  to  the  sinuses;  the  superior 
cerebral  veins  return  the  blood  from  the  convolutions  of 
the    superior    surface    of    each     hemisphere  and   communicate 
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cerebral  veins  return  the  blood  from  the  middle  surface  of  the 

hemisphere  and  empty  into  the  superior  cerebral  veins,  or  direct* 

}y  into  the  inferior  longitudinal  sinus.     The    inferior  cerebral 

veins,  as  their  name  implies,  return  the  blood  from  the  outer 

and  inferior  surface  of  the  cerebral  hemisphere;  some  of  the 

branches  forming  the  vein  return  the  blood  from  the  anterior 

lobes  of    the  brain.     They  terminate  in  the  cavernous  sinus, 

Other  large  veins — such  as  the  middle  cerebral,  the  great  anas* 

tomotic  vein    of    Trolard — terminate    in    the  cavernous  sinus* 

while  four  or  five  smaller  veins  from  the    base   of    the  brain 

empty  into  the  superior  petrosal  and  lateral  sinuses.    The  deep 

cerebral  or  ventricular  veins  are  formed  by  the  vcn*e  corporis 

striatus  and  the  choroid  vein.    They  are  usually  two  in  number, 

but  before  their  termination  in  the  straight  sinus  they  unite  to 

form  a  single  vein.     The  remaining  veins  of  the  brain  arc  the 

cerebellar  veins,  which  begin  on  the  under  surface  of  the  cere* 

bellum  and  then  branch  out  to  form  three  separate  veins  which 

empty  into  the  straight  sinus,  the  inferior  branch  terminating  in 

the  lateral  sinus,  while   the  lateral  branch  returns   the  blood 

directly  into  the  superior  petrosal  sinus. 

Besides  the  sinuses  of  the  brain,  we  have  thoac  of  the  dura 

proper,   which    are:    the    superior   longitudinal,    inferior 

itudinal,  straight    sinus,  lateral  sinus,  and   occipital   aliitm. 

The  Superior   Longitudinal  Sinus  begins   in    the   foramen 

i,  which  corresponds  to  the  root  of  the  nose  in  the  frontal 

t,  and  extends  directly  backward  along  the  median  line  of 

skull,  ending  in  a  deep  groove  in  the  occipital  bone,  known 

the  torcular  herophili.     At  the  beginning  it  receives  nrvrrfil 

branches  from  the  nasal  fossa:,  then  gradually  increases  in 

until  its  termination.     For  the  gp-atrr  part  of  it*  ronrne  it  jit 

liar  in  shape  and   receives   th<    openings  of  the  siiprrio? 

veins,  the  veins  from  the  fliplof  and  numerous  smaller 

•s  from  the  dura  mater,  the  cxtcr*    "       ^cring    of    tht 
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The  Inferior  Longitudinal  Sinus  begins  at  the  anterior 
margin  of  the  cerebrum  and  lies  just  posterior  and  inferior  to 
the  longitudinal  sinus.  It  is  circular  and  increases  in  size  from 
before  backward,  where  it  terminates  in  the  straight  sinus. 

The  Straight  Sinus  begins  in  that  part  of  the  brain  com- 
monly known  as  the  junction  of  the  falx  cerebri,  with  the  ten 
torium  cerebelli.  It  takes  a  course  from  this  origin  downward 
and  backward  toward  the  torcular  herophili  (junction  of  the 
lateral  and  longitudinal  sinuses),  with  which  it  is  connected  by 
a  communicating  branch.  The  straight  sinus  receives  the 
branches  of  the  venae  galeni ;  also  the  inferior  longitudinal 
sinus  and  the  superior  cerebellar  veins. 

The  Lateral  Sinus  is,  with  the  longitudinal,  the  largest  sinus 
of  the  inner  walls  of  the  cranium.  It  begins  at  a  point  corre- 
sponding to  the  internal  occipital  protuberance  in  the  occipital 
bone,  the  bone  being  grooved  very  deeply  for  its  reception.  The 
sinuses  may  differ  somewhat  in  caliber — the  left  lateral  may  be 
larger  than  the  right,  or  vice  versa.  [In  a  skul*  among  my  col- 
lection the  right  lateral  sinus  is  almost  obliterated,  the  grooved 
surface  of  the  bone  not  being  as  large  as  some  of  the  grooves 
for  the  meningeal  arteries.]  The  lateral  sinus  takes  a  course 
outward  toward  the  temporal  bone,  and  ends  in  the  jugular 
foramen  in  the  temporal  bone  by  forming  the  internal  jugular 
vein.  Just  as  soon  as  it  joins  the  internal  jugular  vein,  the  sinus. 
instead  of  having  the  one  inner  coat  corresponding  to  the  mucous 
coat  of  the  vein  and  the  fibrous  covering  of  the  dura  mater, 
receives  the  third  coat  as  soon  as  it  leaves  the  jugular  foramen. 
Thus,  it  will  be  seen,  on  account  of  the  extreme  thinness  of  the 
sinuses  oi  the  brain,  and  on  account  oi  their  large  size,  the  fluid 
injected  into  the  cerebro-spinal  cavity  will  readily  pass  into  the 
lateral  sinus  Mid  then  into  the  jugular  vein,  its  direct  continua- 
tion. 

The  Occipital  Sinus  is  the  smallest  oi  the  cranial  sinuses. 
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veins  around  the  foramen  magnum  in  the  occipital  bone.     Tt 
terminates  by  emptying  its  blood  into  the    torcular  herophili. 

The  Jugular  Veins. 

Having  considered  the  veins  of  the  external  tissues  of  the 
head  and  studied  the  formation  of  the  external  jugular  vein, 
also  the  cranial  sinuses  and  the  formation  of  the  internal  jugu- 
lar, I  will  describe  the  veins  of  the  neck,  which  are: 

.        (      Anterior  jugular,  Internal  jugular, 

(      Posterior  jugular,  External  jugular. 

The  Anterior  and  Posterior  Jugulars,  as  their  names  imply, 
are  situated  at  the  front  and  back  part  of  the  neck  respectively. 
As  the  embalmer  has  nothing  to  do  with  them  in  any  of  the  va- 
rious methods  of  removing  blood,  I  will  pass  to  the  description 
of  the  external  jugular. 

The  External  Jugular  Vein  receives  the  greater  part  of  the 
blood  from  the  sides  of  the  face  and  the  posterior  parts  of  the 
cranium.  It  begins  in  the  substance  of  the  parotid  gland,  being 
formed  by  the  tempero-maxillary  and  the  posterior  auricular 
veins.  From  this  origin  the  vein  passes  downward,  through 
the  substance  of  the  gland,  across  the  sterno-mastoid  muscle 
and  over  the  platysma  myoides,  being  placed  just  between  the 
superficial  fascia  and  the  muscles,  the  integument  and  fascia 
forming  its  only  external  covering.  Its  course  is  indicated  by  a 
line  drawn  from  the  angle  of  the  jaw  to  the  center  of  the  clav- 
icle. It  may  be  opened  in  any  part  of  its  course,  but  as  it  is  con- 
siderably dilated  between  the  valves,  it  is  best  to  perform  the 
operation  between  them.  The  first  valve  is  placed  about  an  inch 
above  the  collar-bone,  while  the  second  is  placed  just  at  its  ter- 
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large  size,  among  them  being  the  posterior  external  jugular,  the 
transverse  cervical  veins,  and  the  supra-scapular.  It  communi- 
cates with  the  internal  by  a  small  branch  given  off  in  the  paro- 
tid gland,  and  in  the  lower  part  of  its  course  it  receives  a  branch 
from  the  anterior  jugular.  The  external  jugular  vein  at  one  time 
was  very  much  used  by  the  embalmers  for  the  removal  of  blood 
from  the  face,  but  of  late  years  the  veins  of  the  arm  and  thigh, 
and  the  internal  jugular  are  used  in  preference. 

The  Internal  Jugular  Vein  is  formed  by  the  confluence  of 
the  lateral  sinus  and  the  inferior  petrosal  sinus,  at  the  lower 
border  of  the  jugular  foramen.  At  this  part  of  its  origin  it  forms 
a  considerable  dilitation,  called  the  sinus  or  gulph.  In  its  course 
towards  the  innominate  vein,  it  receives  manv  branches  from 
the  anterior  parts  of  the  face  and  the  sides  of  the  cranium ;  thus 
it  drains  not  only  the  interior  of  the  cranium,  but  the  tissues  of 
the  face  and  front  of  the  neck,  the  drainage  being  from  the 
superficial  parts  of  the  face,  while  in  the  neck  it  receives  the 
deeper  veins  from  the  muscular  tissues  of  the  neck.  Its  course 
is  indicated  by  the  same  guide  as  given  for  the  carotid  artery. 
The  vein  first  lies  to  the  outer  side  of  the  internal  carotid,  then 
to  the  outer  side  of  the  common  carotid,  being  enclosed  in  the 
same  sheath  with  the  carotid  arteries.  The  pneumogastric 
nerve  lies  to  the  center  and  hack  of  the  artery  and  vein.  The 
glossn-pharyngcal  and  hypoglossal  nerve  are  also  situated  in 
front  of  the  sheath.  There  is  a  slight  difference  in  the  anatomv 
of  the  two  veins — on  the  left  side,  toward  the  root  of  the  neck, 
the  vein  lies  over  the  artery,  while  on  the  right  side  the  vein, 
as  it  nears  its  termination,  is  placed  about  a  half  inch  from  the 
arterv,  and  crosses  the  subclavian  artery.  The  veins  vary  some- 
what  in  size,  but  the  left  is  generally  the  smaller  of  the  two. 
On  account  of  its  larger  size,  and  also  on  account  of  it  draining 
the  superficial  parts  of  the  face,  the  internal  jugular  vein  is 
:n<>rc  generally  used  than   the  external   in   removing  blood  and 
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neck.  This  vein  is  provided  with  a  single  pair  of  valves,  gener- 
ally placed  near  its  termination  in  the  innominate  vein,  but,  like 
those  of  the  external  jugular,  they  form  no  impediment  to  an 
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so  irregular  that  it  is  impossible  to  give  them  any  exact  descrii 
tion.  Those  that  are  classified  as  superficial  veins  are  the  ar 
terior  ulnar,  the  posterior  ulnar,  common  ulnar,  radial,  basilii 
median  basilic,  median  cephalic,  cephalic,  and  the  median. 

The  Anterior  Ulnar  Vein  begins  by  a  collection  of  capi' 
laries  on  the  anterior  and  ulnar  side  of  the  hand  and  wrist.  1 
takes  a  course  directly  upward  along  the  anterior  surface  of  th 
ulnar  side  of  the  fore-arn>  to  the  bend  of  the  elbow.    Just  b< 
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tes  with  the  posterior  ulna 
vein.  Sometimes  this  vei1 
■eiii   instead   of   t 


low  the  bend  of  the  elbow   it  un 
vein   to    form    the   common    ulnar 
empties  into  the  median   basilic 
ulnar. 

The  Posterior  Ulnar  Vein  arises  by  numerous  branches  oi 
the  posterior  surface  of  the  hand  and  wrist.  Its  course  is  direct 
ly  upward  toward  the  bend  of  the  elbow  on  tbe  posterior  sur 
face  of  the  fore-arm.  Just  below  the  bend  of  the  elbow  it  unite 
with  the  anterior  ulnar  to  form  the  common  ulnar,  or  joins  witl 
the  median  basilic  to  form  the  basilic. 
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Common  Ulnar  Vein. — This  vein  is  sometimes  absent,  but 
when  present  it  is  formed  by  the  anterior  and  posterior  ulnar 
veins.  It  is  a  very  short  vein  and  its  course  is  upward  and  out- 
ward, joining  with  the  median  basilic  to  form  the  basilic  vein. 

The  Radial  Vein  begins  beneath  the  integument  on  the 
dorsal  surface  of  the  wrist,  taking  a  course  toward  the  bend 
of  the  elbow,  where  it  unites  with  the  median  cephalic  to  form 
the  cephalic  vein.  The  radial  vein  has  several  communicating 
branches  with  the  deeper  veins  of  the  fore-arm,  forming  a  very 
complete   anastomosis 

The    Basilic   Vein. — This   vein,   especially   the   left,   is  one 


'tpballc  Vein.  IT.  l'alroar  Arcb  and  Digital  Vessels. 


of  the  veins  most  frequently  selected  by  the  cmbatmer  for  the 
removal  of  blood  from  the  body ;  this  is  on  account  of  its  super- 
ficial course,  and  also  because  it  lies  alongside  the  brachial 
artery,  the  vessel  most  used  for  arterial  embalming.  It  is  a 
vein  of  considerable  size  formed  by  the  median  basilic  and 
common  ulnar  veins,  when  the  latter  vein  is  present,  and  when 
absent  the  anterior  and  posterior  both  unite  with  the  median 
basilic   to  form   the  basilic.     Its  course  is  indicated  by  that  ot 
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and  posterior  aspect  of  the  biceps  muscle  in  the  same  fibrous 
sheath  with  the  artery  and  nerves.  It  terminates  by  emptying 
into  the  axillary  vein  near  the  point  of  entrance  of  the  two  ac- 
companying veins  of  the  brachial.  On  account  of  the  large 
size  of  the  basilic  vein,  the  embalmer  will  have  little  trouble 
in  separating  the  vein  from  the  vense  comites,  which  are  much 
smaller  in  size.  An  injection  of  this  vein  simultaneously  with  the 
brachial  artery  produces  an  excellent  life  like  complexion  provided 
the  fluid  used  will  turn  blood  red. 

Median  Basilic  Vein. — This  vein  is  a  short  vessel  of  large 
size,  which  communicates  with  the  median  and  the  basilic, 
forming  the  basilic  by  uniting  with  the  common  ulnar.  Itc 
course  is  obliquely  upward  and  inward. 

Median  Cephalic  Vein. — The  median  cephalic  vein  is  also 
a  short  vessel  which  passes  obliquely  upward  and  outward  to- 
ward the  outer  side  of  the  biceps  muscle,  passing  between  the 
groove  formed  by  the  tendon  of  the  biceps  and  the  supinator 
longus  muscle.  It  joins  the  radial  vein  just  above  the  bend  of 
the  elbow  and  forms  the  cephalic  vein. 

Cephalic  Vein. — This  vessel  is  of  considerable  size  and  its 
location  is  even  more  superficial  than  the  basilic,  but  on  account 
of  its  increased  curvature  it  is  seldom  used  for  the  removal  of 
blood,  although  I  have  employed  it  with  some  degree  of  suc- 
cess. Its  course  is  along  and  in  the  grooves  formed  first  by 
the  biceps  and  triceps  muscles  on  the  outer  side,  then  it  fol- 
lows the  groove  formed  by  the  pectoralis  major  and  the  deltoid 
muscle,  at  the  upper  part  of  which  it  pierces  the  costa-coracoid 
ligament  and  empties  its  blood  into  the  axillary  vein  just  be- 
neath the  clavicle.  The  vein  sometimes  communicates  with  the 
external  jugular  or  the  subclavian  vein  by  a  small  branch  which 
crosses  in  front  of  the  clavicle. 

The  Median  Vein  commences  on  the  anterior  surface  of 
the  fore-arm  near  the  wrist  and  ascends  toward  the  bend  oi 
the  elbow,   where  it   divides  into  the  median  basilic  vein  and 
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the  median  cephalic.    It  communicates  with  the  anterior  ulnai 
and  radial  veins  by  several  short  trunks. 

The  Deep  Veins  of  the  Upper  Extremities. 


•<• . 


The  deep  veins  of  the  arm  follow  the  course  of  the  arteries, 
and  are  generally  two  ?n  number,  one  on  each  side  of  the  artery 
forming  the  vense  comites,  or  accompanying  veins  of  the  artery. 
The  deep  veins  communicate  very  freely  with  each  other  by 
short  branches  passing  from  one  to  the  other.  The  digital 
veins  accompany  the  digital  branches  of  the  palmar  arch,  be- 
ginning at  the  ends  of  the  fingers  and  extending  along  the  sides 
to  the  deeper  tissues  of  the  palm  of  the  hand,  when  they  take 
the  course  of  the  superficial  palmar  arch,  forming  the  vemc 
comites  of  that  arterial  trunk.  From  the  palm  of  the  hand  the 
deep  veins  ascend  toward  the  elbow,  first  entering  the  deep 
tissues  of  the  wrist,  where  they  follow  the  course  of  the  radial 
and  ulnar  arteries.  They  communicate  very  freely  with  each 
other,  and  also  with  the  interosseus  and  superficial  veins  of  the 
arm.  The  vense  comites  finally  terminate  by  emptying  into 
the  venae  comites  of  the  brachial  artery,  forming  the  brachial 
veins.  These  veins,  like  those  of  the  radial  and  ulnar,  run 
alongside  of  the  artery.  They  are  placed  one  on  each  side  ol 
the  artery  and  are  closely  connected  by  several  small  branches. 
The  brachial  veins  unite  with  the  basilic  to  form  the  axillarv 
vein. 

The  Axillary  Vein  commences  at  the  lower  margin  of  the 
axilla,  receiving  its  origin  from  the  basilic  and  accompanying 
veins  "of  the  brachial.  From  this  point  of  origin  it  describes  a 
course  similar  to  that  taken  by  the  axillary  artery,  and  as  it 
approaches  its  termination  beneath  the  clavicle  at  the  lower 
border  of  the  first  rib  it  receives  many  small  branches  and  some 
of  large   size,   which    increase   the   caliber  of   the   axillary    vein 
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vein.  Both  the  axillary  and  the  cephalic  veins  are  provid 
with  vales,  those  of  the  cephalic  being  found  near  its  termin 
tion  in  the  axillary.      The  axillary  vein  lies  to  the  thoracic  si< 


A  Diagram  of   i  hi:  Vki.vh  ok  tiii:  Think  and  Neck. 


1.  The   Descending   Vena    Cava. 

2.  The    Left    Vena    Innominatu. 

3.  The   Right   Vena    Innomlnata. 

4.  The   Right   Subclavian    Vein. 
.").  The    Internal    Jugular. 

«.  The  External  Jugular. 

7.  The   Anterior    Jugular. 

8.  The    Inferior   Vena    Cava. 
11.  The   External    Iliac    Win. 

10.  The   Internal    Iliac    Win. 

11.  The  Common   Iliac  Veins. 

12.  12.  Lumbar    Veins. 


i:t.   Right    Spermatic    Vein. 

14.   Left    Spermatic   Vein. 

1.".   Right    Emulgent    Vein. 

Hi.  The  Trunk   of    the    Hepatic   Veins 

17.   Vena   Azygoa  major. 

is.   AzygoH  minor. 

1!).  A    branch    communicating    with 

Left    Renal   Vein. 
L'o.  The  termination  of  the  Vena»-Azy 

minor  in   the  Vena  Azygos  major. 
HI.  The    Superior    Intercostal    Vein. 


of  the  axillary  artery,  and  a  little  in  front  of  the  vessel;  it 
also  held  in  position  by  tli<  fa-rin  of  the  parts  which  prote< 
it  and  prevents  it  fr<>:?:  collap^inc:  after  death. 
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The  Subclavian  Vein  is  a  large  vein  about  three  inches  in 
length  which  extends  from  the  lower  border  of  the  first  rib  to 
the  inner  border  of  the   sterno-clavicular  junction,    where    it 


ANTERIOR  VIEW  OF  THE  GREAT  VEINS  OF  THE  TRUNK. 


s  and  tbe  luuom 


VEINS  OF  THE   HUMAN   BODY.  217 

being  separated  by  the  muscular  fibres  of  the  scalenis  anticus 
and  the  phrenic  nerve.  The  subclavian  vein  is  usually  sup- 
plied with  valves  which  are  placed  nearly  opposite  the  term- 
ination of  the  external  jugular  and  about  an  inch  from  the 
ending  of  the  vein  in  the  innominate. 

The  Venae  Innominate. — These  large  venous  trunks  arc 
placed  one  on  each  side  of  the  root  of  the  neck,  being  formed 
by  the  junction  of  the  subclavian  with  the  internal  jugular. 
The  right  innominate  is  much  the  shortest  of  the  two  vessels, 
being  a  little  less  than  an  inch  in  length,  while  the  left  is  more 
than  double  that  length,  being  from  two  to  three  inches  long. 
The  relations  between  the  two  vessels  are  consequently  very  dif- 
ferent, the  right  taking  almost  a  vertical  course  downward  in 
front  of  the  innominate  artery  and  joins  the  left  innominate 
vein  to  form  the  superior  vena  cava.  The  left  innominate  vein 
Is  much  larger  than  the  right,  and  describes  a  gentle  curve 
across  the  upper  and  anterior  part  of  the  chest,  joining  the  right 
innominate  just  below  the  lower  border  of  the  first  rib  with 
the  right  end  of  the  first  piece  of  the  sternum,  where  it  forms 
the  superior  vena  cava.  The  left  innominate  is  placed  in  front 
of  the  artery,  and  also  crosses  the  large  branches  from  the  arch 
of  the  aorta  on  that  side.  The  innominate  veins  are  destitute 
of  valves,  which  makes  the  operation  of  passing  a  drainage  tube 
through  them  a  very  easy  task.  It  will  be  seen  from  the  de- 
scription of  the  innominate  veins  that  on  account  of  the  curva- 
ture existing  in  the  left  it  is  more  desirable  for  the  introduc- 
tion of  a  drainage  tube  from  the  left  basilic  than  the  right, 
which  begins  almost  at  a  right  angle  from  the  subclavian. 

The  Superior  Vena  Cava  is  the  largest  vein  placed  above 
the  heart.  It  is  from  two  to  three  inches  in  length  and  extends 
from  a  point  corresponding  to  the  lower  border  of  the  first  rib 
where  it  joins  the  sternum  on  the  right  side,  to  its  termination 
in  the  right  auricle  of  the  heart,  corresponding  to  the  upper 
border  of  the  third  rib  at  its  point  of  junction  with  the  middle 
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piece  of  the  sternum  or  breast-bone.  Its  course  is  nearly  ver- 
tical, with  the  exception  of  a  slight  curve  near  its  entrance  into 
the  pericardial  sac.  The  convexity  of  this  curve  is  placed  to 
the  right  side.    There  are  no  valves  in  the  superior  vena  cava* 


Veins  of  the  Lower  Extremities— The  Inferior  Vena  Cava  and 

its  Tributaries. 

The  veins  in  the  lower  extremity,  like  those  in  the  upper, 
are  divided  into  the  superficial  and  the  deep.  They  are  pro' 
vided  with  valves,  which  are  more  numerous  than  in  the  veins 
of  the  upper  extremities,  the  deep  veins  of  the  leg  containing 
more  than  the  superficial.  The  superficial  veins  are  placed  just 
beneath  the  integument  and  superficial  fascia,  and  converge  to 
form  two  large  veins  known  as  the  internal  and  external 
saphenous.  The  deep  veins  follow  the  course  of  the  arteries 
and  form  the  venae  comites  of  the  anterior  and  posterior  tibial 
and  peroneal  arteries. 

The  Internal  or  Long  Saphenous  Vein  begins  by  a  branch 
from  the  inner  side  of  the  venous  arch  formed  on  the  back  or 
dorsum  of  the  foot.  This  arch  is  superficial,  being  placed  just 
over  the  metatarsal  bones  beneath  the  integument.  It  receives 
several  digital  branches  from  the  toes,  and  other  branches  from 
the  upper  part  of  the  foot,  thus  forming  a  venous  plexus,  which 
gives  origin,  on  the  inner  side,  to  the  internal  or  long  saphenous 
vein  and,  on  the  outer  side  to  the  external  or  short  saphenous 
vein. 

The  Internal  Saphenous  Vein  describes  a  course  upward 
and  in  front  of  the  inner  malleolis  (ankle-bone),  then  back  of 
the  tibia  along  the  inner  side  of  the  leg  to  the  popliteal  space. 
Passing  along  the  inner  side  of  this  space,  it  ascends  along  the 
inner  side  of  the  thigh  to  a  point  about  an  inch  below  Pdu- 
part's  ligament,  where  it  terminates  in  the  femoral  vein.    The 
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•  deep  veins  of  the  thigh  and  leg;  it  also  receives  tributaries 
m  the  superficial  veins  of  these  parts,  and  near  the  saphenous 
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part  of  its  course  than  in   the    lower.     It    empties    into    the 
femoral  vein  about  an  inch  below  Pouparfs  ligament. 

The  External  Saphenous  Vein  begins  by  a  branch  from 
the  outer  side  of  the  arch  formed  on  the  dorsum  of  the  foot 
and  takes  a  course  along  the  outer  side  of  the  foot  to  the  ex- 
ternal malleolis  (external  ankle-bone),  passing  behind  that 
bone  to  the  outer  side  of  the  tendo  achilles,  which  it  crosses, 
then  makes  a  course  along  the  outer  and  posterior  aspect  of 
the  leg  to  the  lower  border  of  the  popliteal  space,  where  it 
unites  with  the  popliteal  vein.  In  its  course  it  receives  sev- 
eral large  tributaries  from  the  superficial  and  deep  veins,  and 
at  its  termination,  in  the  popliteal,  gives  off  a  communicating 
branch  to  the  internal  saphenous  vein.  The  external  saphen- 
ous vein  is  supplied  with  from  three  to  nine  valves,  placed  at 
varying  points  along  its  course. 

The  Deep  Veins  of  the  Lower  Extremities. 

The  deep  veins  of  the  lower  extremities,  as  before 
stated,  follow  the  course  of  the  arteries,  forming  the  venae 
comitcs  of  those  vessels.  The  external  and  internal  plantar 
veins  unite  to  form  the  posterior  tibial,  which  receives  the 
venae  comites  of  the  peroneal  artery.  The  venae  comites  of 
the  anterior  tibeal  artery  commences  by  a  continuation  of  the 
accompanying  veins  of  the  dorsalis  pedis  artery,  following 
the  course  of  the  dorsalis  pedis  over  the  annular  ligament 
at  the  front  of  the  ankle,  then  penetrates  the  deep  tissues 
between  the  tibia  and  fibula  to  the  upper  part  of  the  leg, 
where  they  pierce  the  interosseus  membrane  and  terminate  by 
opening  into  the  popliteal  vein. 

The  Popliteal  Vein  commences  at  the  lower  border  of 
the  popliteal  space.  It  is  formed  by  the  junction  of  the  venae 
comites  of   the   anterior  tibial   and   the   posterior    tibial    veins. 
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first  placed  to  the  inner  side  of  the  artery,  then  becomes 
superficial  to  that  vessel  and,  towards  the  upper  part  of  its 
course,  it  lies  more  to  the  external  side.  On  account  of  the 
large  number  of  tributaries,  and  also  on  account  of  their 
large  size,  the  popliteal  vein  is  a  vein  of  very  large  caliber. 
It  ascends  upward  to  the  opening  in  the  adductor  magnus 
muscle,  where  it  forms  the  femoral  vein.  It  is  supplied  with 
from  three  to  four  valves. 

The  Femoral  Vein  is  used  by  the  embalmer  for  the 
removal  of  blood  from  the  body  nearly  as  often  as  the 
basilic  vein  in  the  arm.  Many  seem  to  favor  the  femoral, 
on  account  of  its  large  size,  preferring  the  right  to  the 
left.  (See  "Removal  of  Blood.")  The  femoral  vein  is  the 
direct  continuation  of  the  popliteal.  Commencing  ait  the 
opening  in  the  adductor  magnus,  it  follows  the  course  of  the 
femoral  artery,  being  placed  first  to  the  external  side  of  the 
vessel,  then,  as  it  approaches  the  middle  third  of  its  course, 
it  passes  behind  or  posterior  to  the  artery,  but  about  an  inch 
below  Poupart's  ligament  it  is  placed  to  the  inner  side  of  the 
artery.  It  receives  the  internal  saphenous  vein  near  Pou- 
part's ligament  and  in  different  parts  of  its  course  it  receives 
several  branches  of  large  size  from  the  muscular  tissues  of 
the  thigh.  It  is  provided  with  four  or  five  valves  placed  at 
different  parts  of  its  course. 

The  External  Iliac  Veins  are  the  direct  continuation  of 
the  femoral.  They  begin  just  below  Poupart's  ligament  and 
take  a  course  upward  and  inward  along  the  external  iliac 
artery,  terminating  just  opposite  the  sacro-iliac  symphysis 
in  the  common  iliac  vein  by  joining  the  internal  iliac.  The 
relations  of  the  right  and  left  external  iliac  veins  are  very 
different;  the  right  is  first  placed  to  the  inner  side  of  the 
external  iliac  artery,  but  as  it  nears  its  termination  it  passes 
behind  or  posterior  to  the  vein,  while  the  left  external  iliac 
trein  is  placed  only  along  the  inner  side  of  the  artery,  joining 
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the  internal  iliac  vein  at  the  sacro-iliac  synchondrosis  to  torn; 
the  common  iliac  vein.  The  external  iliac  vein  has  from  one 
to  two  valves  placed  near  its  termination  in  the  common  iliac 
veins.  A  few  embalmers  prefer  this  vein  for  removing  blood — they 
inject  the  external  iliac,  and  by  passing  a  tube  into  the  vein  the 
Mood  is  drained  from  the  body  during  the  injection. 

The  Internal  Iliac  Vein  follows  the  course  of  the  artery 
of  the  same  name.  It  receives  numerous  branches  from  the 
external  tissues  of  the  pelvis,  and  also  from  the  organs  mak- 
ing up  the  genitalia,  the  vaginal  plexus,  the  uterine  veins, 
hemorrhoidal,  and  in  the  male  the  vesico-prostatic  veins, 
empty  into  the  internal  iliac.  These  veins,  together  with 
those  from  the  muscular  tissues  of  the  pelvis,  are  provided 
with  numerous  valves,  but  the  internal  iliac  vein  is  devoid  of 
valves.  It  terminates  by  uniting  with  the  external  iliac  vein 
to  form  the  common  iliac. 

The  Common  Iliac  Veins  commence  just  opposite  the 
sacro-iliac  junction,  being  formed  by  the  external  and  internal 
iliac  veins.  From  this  origin  they  pass  upward  and  inward 
to  a  point  corresponding  to  the  intervertebral  cartilage, 
placed  between  the  fourth  and  fifth  lumbar  vertebrae,  where 
they  terminate  by  forming  the  largest  vein  in  the  human 
body — the  inferior  vena  cava.  The  relations  of  the  right 
and  left  common  iliac  vein  arc  very  different.  This  point 
should  be  remembered   by  the  embalmer  during  the  operation 
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the  artery  at  its  beginning,  but  as  it  approaches  its  termina- 
tion it  is  found  behind  the  artery.  It  is  longer  than  the  right, 
and  has  a  more  acute  angle  than  its  fellow  of  the  opposite 
side.  There  are  no  valves  in  the  common  iliac  veins;  they 
receive  the  blood  from  the  posterior  parts  of  the  pelvis.  The 
ilio-lumbar  and  lateral  sacral  veins  terminate  in  the  external 
iliac. 

The  Inferior  Vena  Cava — the  largest  vein  in  the  body — 
commences  just  opposite  the  interval  between  the  fourth  and 
fifth  lumbar  vertebrce,  being  formed  by  the  common  iliac 
veins.  From  this  point  of  origin  the  vessel  takes  a  course 
almost  vertically  upward  along  the  right  side  of  the  aorta  on 
the  vertebral  column,  terminating  in  the  right  auricle  of  the 
heart,  which  it  penetrates  at  its  lower  and  posterior  aspect. 
In  its  course  upward  it  first  passes  through  the  fissure  for  the 
inferior  vena  cava  on  the  under  surface  of  the  liver,  then  it' 
pierces  the  central  tendon  of  the  diaphragm,  enters  the  peri- 
cardial sac  at  its  lower  border,  and  finally  enters  the  auricle 
of  the  heart.  In  its  course  upward  it  receives  many 
branches  of  large  size,  the  renal  veins  of  the  kidneys  are 
the  largest  tributaries.  Besides  these  veins,  we  have,  termi- 
nating in  it,  the  lumbar,  right  spermatic,  supra-renal,  phrenic 
and  hepatic  veins.  It  will  be  seen  from  this  that  the  inferior 
vena  cava  returns  all  the  blood  front  the  lower  extremities 
and  from  all  the  tissues  below  the  diaphragm.  The  inferior 
vena  cava  is  supplied  with  a  single  valve,  which  is  placed  at 
its  termination  in  the  right  auricle  of  the  heart ;  this  valve  is 
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vertebral  artery  supplies  the  upper  or  cervicle  vertebrae, 
while  the  sacra  media  and  the  lumbar  branches  of  the  aorta 
supply  the  lower  vertebrae.  The  blood  thus  distributed  to 
these  parts  is  returned  by  means  of  the  spinal  veins,  which 
are  divided  into  four  sets — those  placed  on  the  outer  sides  ot 
the  vertebral  column,  those  in  the  interior  of  the  spinal  canal. 
the  veins  of  the  bodies  of  the  vertebrae,  and  the  veins  of  tlw 
spinal  cord. 

These  veins  return  all  the  blood  from  the  spinal  cord  and 
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They  are  very  numerous,  forming  the  so-called  venous 
plexuses  of  the  vertebrae.  The  veins  on  the  external  walls  of 
the  vertebrae  terminate  by  emptying  their  blood  into  the  ver- 
tebral veins  in  the  neck.  Some  of  the  branches  terminate  in 
the  intercostal  veins  of  the  thorax,  while  those  in  the  lumbar 
and  sacral  regions  terminate  in   the  sacral  and  lumbar  veins. 

The  remaining  veins  of  the  spinal  column  also  terminate 
in  these  veins,  but  the  veins  of  the  spinal  cord  ascend 
toward  the  medulla  oblongata  and  terminate  sometimes  in 
-tne  vertebral  veins  and  at  other  times  in  the  inferior  cerebel- 
lar veins  or  in  the  inferior  petrosal  sinus.  One  of  the  most 
remarkable  facts  connected  with  the  veins  of  the  spinal  col- 
umn is  the  enlargement  of  the  veins  of  the  bodies  of  the  ver- 
tebrae in  ad  winced  age. 

For  description  of  the  portal  and  pulmonary  veins  see 
"Pulmonary  and  Portal   Circulation." 

Modern  preservation  of  dead  bodies  consists  of  three  dif- 
ferent processes  which  in  the  order  of  their  importance  are, 
arterial,  cavity  and  needle  embalming.  Cavity  embalming  is 
simply  a  temporary  process  of  preserving  the  contents  of  the 
three  great   cavities   of  the  body,  i.   e.,   the   cerebrospinal,    the 
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Cavity  Embalming. 


The  first  attempt  at  cavity  embalming,  of  which  we  have 
any  record  is  a  process  of  Gabrial  Clauderus,  who  used  an 
aqueous  solution  of  salamoniac  and  salts  of  tartar  which  he 
injected  into  the  thoracic  and  abdominal  cavities.  The  date  of 
the  experiment  was  1769.  Following  Gabriel  Clauderus  in  1769, 
came  the  methods  of  Gouch  and  Bell.  Benjamin  Gouch,  of  Nor- 
wich, simply  eviscerated  the  subject  and  then  treated  the  cavi- 
ties  specially  with  myrrh  and  other  antiseptic  substances.  Dr. 
Benjamin  Bell,  of  Edinburgh,  removed  the  contents  of  the  cavi- 
ties, placed  them  in  a  leaden  box  and  covered  them  with  an 
antiseptic  powder  composed  of  myrrh,  frankincense,  cloves,  lav- 
ender leaves,  rosemary,  mint  and  other  odoriferous  substances. 
The  blood  was  all  removed  from  the  cavities  and  the  organs 
were  returned  to  the  cavity,  and  the  abdomen  closed  by  the 
usual  stitching  in  the  median  line.  They  made  attempts  to  pre- 
serve the  extremeties  of  the  body  by  making  an  incision  into 
the  more  fleshy  parts  and  then  dusting  these  parts  with  a  pow- 
der solution,  afterwards  closing  and  then  wrapping  the  body 
with  bandages  and  covering  with  varnish. 

Cavity  embalming  although  not  as  generally  used  as  in 
former  years  on  account  of  the  general  increase  of  intelligence 
and  the  gradual  discontinuance  in  favor  of  the  more  scientific 
methods  of  arterial  and  needle  injections,  is  still  practiced  in 
certain  parts  of  the  United  States,  at  best  it  is  a  poor  substitute 
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Instruments  Required  for  Cavity  Embalming* 

The  instruments  required  for  cavity  embalming  arv  m\ 
simple  indeed,  an  ordinary  trocar  and  bulb  syringe  i*  all  lU<%!  l\ 
necessary  to  introduce  the  fluid  into  the  cavities.     Hut  to  man 

age  every  detail  of  cavity  injection  the  cmhalmer  ahouht  have 
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two  or  three  sizes  of  trocars,  or  injecting  needles,  so  that  he  may 
use  the  one  best  adapted  to  the  subject.    He  should  also  be  sup- 
plied with  scalpels,  needles,  ligatures,  etc.,  for  closing  any  open 
ings  made  by  the  trocar,  or  knife. 

The  age  of  the  subject  to  be  embalmed  will  influence  you 
in  regard  to  the  amount  of  fluid  to  inject.  Of  course  you  would 
not  inject  as  much  fluid  into  a  child  as  into,  an  adult  cavity,  and 
the  amount  to  be  injected  into  bodies  of  comparatively  the  same 
size  will  sometimes  be  a  matter  of  conjecture.  We  may  be  able 
to  inject  into  one  side  of  the  body — say  the  lift  pleural  cavity 
nearly  two  quarts  of  fluid,  while  if  we  entered  the  right  pleural 
cavity  we  might  fail  to  inject  more  than  a  pint,  which  would 
lead  us  to  think  that  an  extensive  adhesion  of  the  pleura  of  the 
lungs  was  the  cause  of  the  failure  to  inject  as  much  fluid  into  the 
right  as  into  the  left  pleural  space.  Oftentimes,  when  the  per- 
son has  recovered  from  some  trouble  with  the  lungs  or  their 
covering,  the  pleura,  and  has  afterwards  died  of  some  other 
disease,  the  embalmer  finds  that  on  account  of  such  adhesions 
he  is  unable  to  inj< •« *  the  ^ame  amount  of  fluid  in  the  affected 
pleural  cavity  a-  l;e  would  in  the  normal  one.  Certain  diseases 
of  the  I'm'/  tis>iu\  or  the  pr<  s.eijrr  of  infiltrations  from  the  pleura 
will  pri-v':r»f.  the  m)  halnier  from  introducing  as  much  fluid  as 
he  cor.ld  -ho-ild  no  dN' as«-d  eondition  be  present.  Consumption 
favor^  an  iner<a<-«  in  ihe  amount  of  fluid  to  be  injected  and  in 
cases  wh'*r«  that  di^-a^e  \y  mii'h  advanced  and  a  great  deal  of 
lunLr  ,:--'*'  !'•■"  b'-«  n  d«^tr"y«d.  \ou  ran  inject  from  one  to  three 
quart  ~  of  th»-  pr«  s«-rvair,e  solution   with  ease. 

T}.#    embalmer  should  be  familiar  with  the  different  patho- 
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logical  conditions  which  are  liable  to  occur  in  the  thoracic  cav- 
ity, so  that  he  may  understand  these  conditions  when  they  pre- 
sent themselves.  The  lungs  and  their  coverings,  the  pleurae, 
may  be  perfectly  sound,  but  the  presence  of  an  enlarged  heart 
may  also  diminish  the  size  of  the  cavity  so  as  to  alter  the  amount 

of  fluid  to  be  injected.    Having  dwelt  for  a  few  minutes  on  the 

• 

pathological  conditions  that  arc  liable  to  manifest  themselves  in 
the  cavity  of  the  chest,  I  will  next  proceed  with  the  boundaries 
and  contents  of  the  thorax. 

The  Thoracic  Cavity  and  Its  Subdivisions 

Boundaries. — The  bony  framework  of  the  thoracic  cavity  is 
composed  of  the  breast  bone,  (sternum)  in  front,  the  twelve 
dorsal  vertebrae  behind  or  posteriorly,  while  the  ribs  form  the 
lateral  boundary.  It  is  limited  above  by  the  root  of  the  neck, 
and  below  it  is  separated  from -the  abdominal  cavity  by  the  dia- 
phragm. The  cavity  is  covered  posteriorly  by  the  muscles  of  the 
back,  while  the  tissue  planes  at  the  sides  and  front  of  the  cavity 
protect  it  in  these  parts. 

Contents. — The  thoracic  cavity  contains  the  heart  and  its 
coverings,  the  pericardium ;  the  lungs  and  their  coverings,  the 
pleurae.  Besides  these  important  organs,  we  have  in  the  spaces 
between  the  lungs  (mediastinal  spaces),  the  phrenic  nerves  and 
accompanying  vessels,  the  arch  of  the  venae  azygos  major,  some 
lymphatic  glands,  the  arch  of  the  aorta,  and  the  thoracic  aorta, 
the  oesophagus  or  gullet,  the  pneumo-gastric  nerves,  azygos 
veins,  thoracic  duct,  and  the  mediastinal  glands.  These  struc- 
tures occupy  considerable  space  in  the  chest  cavity,  but  after 
death,  on  account  of  the  collapse  of  the  lungs,  there  is  ample 
room  for  the  injection  of  one  to  two  quarts  of  fluid  around  these 
organs. 

The  pleural  cavities  having  been  filled  with  the  preservative, 
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fluid  is  the  mediastinal  spaces.  These  spaces  can  be  reached 
by  pushing  the  trocar  inwards  towards  the  center,  so  that  it 
will  be  just  over  the  heart  and  beneath  the  breast  bone. 

Place  of  Injection. — The  best  place  to  inject  the  disinfecting 
fluid  into  the  thoracic  cavity  is  at  its  upper  border;  by  this 
method  you  can  place  the  fluid  into  the  cavity  between  the  pleura 
and  the  lungs  and,  entering  the  cavity  at  the  top  of  the  superior 
border,  you  have  the  effect  of  floating  the  lungs  in  the  pleural 
sacs,  or  just  the  same  as  if  you  had  them  floating  in  a  bottle. 


The  needle  or  trocar  should  be  inserted  between  the  second  and 
third  ribs,  about  two  and  one-half  inches  from  the  sternum  on 
either  side,  entering  the  needle  or  trocar  just  below  the  lower 
border  of  the  second  rib.  The  trocar  should  be  directed  down- 
ward and  inward  to  the  depth  of  three  or  four  inches,  after  which 
you  may  begin  the  injection  of  the  fluid.  Proceed  slowly  at 
first,  or  until  the  fluid  begins  to  find  its  way  into  the  spaces, 
then  increasing  it  as  your  judgment  may  direct.  A  slight  swell- 
ing of  the  thoracic  wall  will  be  the  signal  that  you  have  injected 
enough  into  that  side.  Then  withdraw  the  trocar  and  proceed 
just  the  bame  with  the  opposite  pleural  cavity,  carefully  watch- 
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ing  the  result.  As  soon  as  you  have  placed  sufficient  fluid 
around  the  lungs,  withdraw  the  trocar  nearly  out  of  the  cavity, 
then  direct  it  over  towards  the  center  of  the  chest  and  surround 
the  heart  and  the  structures  of  the  mediastinal  spaces  with  the 
fluid,  when  the  embalming  of  the  thoracic  cavity  will  be  com- 
pleted. 

Injecting  the  Thoracic  Cavity  by  a  Single  Needle  Injection 

This  is  recommended  by  some  as  a  better  method  than  the 
above,  since  there  is  only  one  puncture  made  in  the  thorax.  I 
am  not  in  favor  of  injecting  both  the  cavities  in  the  chest  by 
this  method,  as  it  endangers  many  of  the  large  arteries  and 
veins,  and  if  it  became  necessary  afterwards  to  do  arterial  em- 
balming, it  could  not  be  performed  as  the  vessels  would  be  rup- 
tured. 

Place  of  Injection. — The  place  selected  for  the  injection  l»v 
this  method  is  just  above  the  sternum  (breast-bone)  in  the  me- 
dian line  of  the  neck.  The  trocar  should  be  of  the  curved  form, 
as  it  can  be  used  more  successfully  and  with  less  danger  than 
with  the  straight  instrument.  On  account  of  the  important  ves- 
sels in  this  vicinity,  the  operator,  in  order  to  do  the  work  suc- 
cessfully, should  have  a  knowledge  of  the  anatomy  of  these  parts 
even  down  to  the  most  minute  detail.  The  trocar  should  be 
driven  straight  back  towards  the  center  of  the  spinal  column, 
and  after  it  has  entered  the  trachae  (windpipe)  a  small  amount 
of  fluid  should  be  allowed  to  enter  the  bronchus  and  air  cells 
of  the  lungs.  Then  the  instrument  should  be  turned  to  the  side 
and  directed  backward,  downward  and  outward,  towards  the 
upper  lobe  of  the  lungs;  when  sufficient  fluid  should  be  injected 
to  preserve  the  organs.  It  will  be  remembered  that  the  lungs 
lie  more  to  the  back  of  the  thorax  than  the  front.  The  trocar 
should  then  be  drawn  nearly  out.  when  it  should  be  directed  to 
the  opposite  Inner  in  th;:  same  direction  as  for  the  former:  ba%%k- 
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ward,  downward  and  outward.  The  cavity  may  now  be  filled  in 
the  same  manner  as  the  opposite,  when  the  trocar  can  be  re- 
moved. On  account  of  the  small  opening  left  in  the  center  of 
the  neck,   the  operator,  before   introducing  the   trocar,  should 


stretch  the  skin  from  below  upwards,  and  while  it  is  in  this  posi- 
tion the  trocar  should  be   introduced. 

When  the  trocar  is  removed,  the  skin  will  approximate  it- 
self to  its  original  position,  which  would  in  this  case,  be  over 
the  breast  bone.  Some  operators  prefer  to  introduce  the  trocar 
in  such  a  way  that  it  will  hug  the  breast  bone.  In  doing  this, 
the  trocar  should  not  be  inserted  more  than  one-half  inch 
through  the  tissues;  it  should  then  be  pushed  upward  toward 
the  under  surface  of  the  sternum,  and  pushed  downward  until 
it  rests  over  the  base  of  the  heart;  from  this  point  it  can  be 
pushed   in  either  -.ide  of  the  chest. 

Anatomical  Relations. — When  this  method  is  used,  the  tro- 
car being  inserted  along  the  under  surface  of  the  breast  bone, 
we  have  to  the  right  of  the  instrument  the  innominate  artery  and 
vein:  further  up,  the  common  carotid  artery  and  internal  jugular 
vein.  While  to  the  left  of  the  trocar  we  have  the  common  caro- 
tid artery,  internal  jugular  vein,  and  pneumogastric  nerve.    Be- 
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hind,  we  have  the  bronchus,  the  thoracic  duct,  the  oesophagus, 
and  the  descending  part  of  the  aorta. 

It  will  be  seen  that,  in  either  of  the  above  methods,  the 
trocar  approaches  very  closely  some  of  the  largest  arteries  and 
veins  of  the  thorax,  while  the  method  of  injecting  between  the 
second  and  third  ribs  is  entirely  free  from  such  danger.  The 
amount  of  fluid  to  be  used  in  the  embalming  of  the  thoracic  cav- 
ity should  be  determined  by  the  operator's  individual  judgment, 
and  the  size  and  age  of  the  subject. 

Other  Methods  of  Injecting  Fluid. 

There  are  other  methods  of  injecting  fluid  into  the  thoracic 
cavity.  Certain  embalmers  prefer  to  insert  the  trocar  into  the 
left  hypochondriac  space,  just  beneath  the  cartilage  of  the  ninth 
rib.  The  trocar  is  then  pushed  forwards  and  upwards  toward 
the  right  shoulder.  The  lung  is  penetrated  and  the  fluid  is 
forced  into  the  lung  and  between  the  lung  proper  and  the 
pleura.  The  trocar  is  then  withdrawn  from  the  right  pleural 
cavity.  It  is  then  introduced  into  the  left  pleural  cavity  where 
sufficient  fluid  is  injected  to  preserve  the  contents  of  the  left 
pleural  space.  Those  who  advocate  this  method  also  advocate 
the  removing  of  blood  at  the  same  time  by  puncturing  the  right 
ventricle,  the  trocar  entering  the  ventricle  at  a  point  almost  di- 
rectly in  the  median  line  of  the  body  where  it  rests  upon  the 
superior  surface  of  the  diaphragm.  Those  who  advocate  this 
method  of  injecting  the  thoracic  cavity  finish  the  operation  by  in- 
jecting the  abdominal  cavity  from  this  point.  I  do  not  like  the 
method  as  it  ruptures  the  diaphragm  in  three  or  four  different 
places,  and  also  severs  many  of  the  large  arteries,  which  are 
impossible  to  repair.  In  the  hands  of  an  unskilled  person  the 
operation  would  result  in  a  failure.  Even  in  the  hands  of  a 
skillful  anatomist  unusual  care  must  be  taken  to  avoid  large 
hlond  vessels,  which  should  thev  be  injured  by  the  sharp  point 
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of  the  embalming  needle  would  render  a  second  injection  of 
fluid  impossible  unless  the  body  was  treated  the  same  as  though 
a  post  mortem  had  been  performed. 

Injecting  the  Lungs  Through  the  Trachea. 

The  lungs,  for  that  is  about  all  that  can  be  troated  in  an  in- 
jection  into  the  thoracic  cavity,  may  be  successfully  preserved 
by  an  injection  into  the  trachea  direct.  In  fact,  the  lungs  are 
more  perfectly  preserved  when  the  fluid  is  forced  directly  into 
the  air  cells  by  an  injection  directly  through  the  trachea.  This* 
of  course,  requires  an  operation  just  above  the  superior  border 
of  the  breast  bone  in  the  median  line  of  the  neck.  The  trachea 
should  be  opened  and  the  fluid  introduced  directly  into  the 
trachea  by  means  of  the  bron<  liial  tube.  As  tlu*  preservative 
solution  parses  into  the  Iumj/>,,  I  he  t^.idnal  air,  or  in  other  wonK 
the  air  remaining  in  the  lnn^.(  will  be  displaced  by  the  liquid 
and  from  I;/  to  tl.pe  <jiiari^  o!  fluid  m;iv  be  injected  directlv 
into  the  lur.  ;.'*-. 
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tion,  together  with  the  formation  of  putrefactive  gases  in  this 
part  of  the  body,  should  be  sufficient  in  itself  to  cause  every 
student  in  embalming  to  become  familiar  with  its  boundaries, 
contents,  etc. 

Presuming  that  ^he  reader  is  already  familiar  with  this 
cavity,  its  contents,  etc.,  I  will  take  up  the  subject  of  the  re- 
moval of  gas  from  the  abdominal  cavity. 

The  gases  contained  in  the  stomach  and  small  intestines  in 
life  are  oxygen,  hydrogen,  nitrogen  and  carbonic  acid  gas.  The 
function  of  these  gases  in  the  living  state  being  to  distend  the 
intestines,  aid  peristalsis,  prevent  pressure  and  increase  the 
capillary  circulation.  As  soon  as  death  takes  place  and  decom- 
position begins,  the  bacteria  of  putrefaction  forms  other  gases, 
such  as  sulphuretted  hydrogen,  ammonia,  carburetted  hydro- 
gen, etc. 

As  soon  as  the  embalmcr  is  called  upon  to  care  for  the  body 
he  should  begin  the  search  for  these  gases  and  remove  them. 
If  there  is  gas  present  in  the  thoracic  cavity,  it  is  best  removed 
by  inserting  the  trocar  at  the  upper  border  of  the  cavity,  be- 
tween the  second  and  third  ribs,  and  about  three  inches  from 
the  breast  bone.  This  will  relieve  all  the  gas  from  the  cavity  of 
the  chest  and  pleura.  The  injection  of  fluid  can  be  made  through 
the  same  openings.  If  the  lungs  are  distended  with  gas,  it  can 
be  removed  by  turning  the  body  on  the  side,  pulling  out  the 
tongue,  and  then  making  pressure  below  the  diaphragm  and  on 
the  lower  ribs,  upward.  This  will  usually  remove  all  the*  gas 
from  the  bronchial  tubes  and  their  alveoli.  After  the  gas  has 
been  removed  from  the  thoracic  cavity  the  abdominal  cavity 
should  next  receive  attention.  If  there  is  gas  in  the  abdominal 
cavity — and  there  always  is  more  or  less  gas  accumulated  there, 
you  can  remove  it  by  tapping  with  the  trocar  or  hollow  needic. 
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vanced  decomposition  and  undue  distention  of  the  cavities,  it  i 
the  opinion  of  the  writer  that  it  would  be  best  to  open  the  al 
dominal  cavity  in  the  median  line  by  making  an  incision  jus 
above  the  umbilicus  and  extend  upward  about  three  inches  i 
the  under  surface  of  the  breast  bone.  The  abdomen  shoul 
then  be  opened  and  the  stomach,  transverse  colon  and  small  ir 
testines  should  be  opened  in  the  order  named.  This  remove 
all  gases  from  the  alimentary  tract  and  the  abdominal  walls  wi 
collapse.  This  method  is  also  free  from  any  danger  such  as  i 
incurred  when  using  ch<»  trocar  A  sharp  trocar,  even  in  th 
hands  of  the  most  skillful  cmbalmers,  may  cause  trouble.  Th 
operation  may  rupture  certain  arteries,  and  a  second  injectio 
become  necessary,  which  it  would  be  useless  to  attempt,  as  th 
circulation  of  the  entire  body  would  have  been  destroyed,  es 
pecially  so,  should  the  large  arteries,  such  as  the  superior  c 
inferior  mesenteric,  splenic,  gastric  or  renals  have  been  severe 
with  the  trocar.  This  method  has  further  advantages  to  coir 
mend  it  in  addition  to  the  removal  of  gases  from  the  alimentar 
tract  where  there  is  an  accumulation  of  serous  matter  as  in  ac 
vanced  dropsy,  ovarian  cysts,  etc.,  they  can  be  punctured  an 
freely  drained,  while  in  making  punctures  with  the  trocar  ther 
is  always  a  certain  amount  of  danger  of  puncturing  the  vessel; 
and  at  times  it  is  impossible  to  get  perfect  drainage  from  th 
cavities. 

The  trocar  should  be  inserted  a  little  above  and  to  the  lei 
of  the  umbilicus  (navel).  This  will  prevent  injuring  any  of  th 
large  blood  vessels.  The  stomach  should  then  be  punctured  an 
then  the  intestines;  this  can  be  accomplished  by  a  single  oper 
ing  in  the  cavity,  merely  directing  the  sharp  end  of  the  troca 
toward  the  part  of  the  alimentary  canal  that  you  wish  to  punc 
ture.  The  removal  of  this  gas  from  the  abdominal  cavity  i 
greatly  aided  by  pressure  upon  the  abdominal  walls  with   th 
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fully  accomplished.  But  any  person  who  has  had  any  experi- 
ence is  well  aware  of  the  fact  that  there  are  many  cases  where 
you  cannot  let  off  the  gas  by  trying  to  puncture  with  the  trocar. 
This  is  because  the  intfestines  have  become  so  full  of  gas  that 
the  trocas  instead  of  piercing  them  strikes  the  tissue  planes  of 
the  back  and  sides.  When  such  an  extreme  case  as  this  is  en: 
countered   it  will  be  necessary  to   make  an   incision  with   the 

* 

scalpel  in  the  median  line  of  the  abdomen,  beginning  just  at  the 
umbilicus  (navel)  and  continuing  the  incision  upward  about 
three  inches.  As  soon  as  you  have  opened  the  abdominal  cavity 
the  intestines  should  be  caught  up  with  the  forceps  and  opened 
with  the  scalpel  or  scissors  provided  for  the  occasion. 

A  great  deal  of  the  odor  which  would  necessarily  escape 
can  be  neutralized  by  saturating  a  cloth  with  the  preservative 
solution,  or,  better  still,  with  a  reliable  disinfectant,  and  allow 
the  gas  to  penetrate  the  cloth  or  sponge  before  entering  the  at- 
mosphere of  the  room.  This  will  not  only  destroy  the  odor  of 
the  gas,  but  will  kill  any  disease  germs  that  might  escape  with 
it,  thus  protecting  the  operator  and  those  who  would  be  re- 
quired to  enter  the  death  chamber.  After  the  gas  has  been  re- 
moved from  the  abdominal  cavity,  you  may  proceed  to  inject  the 
preservative  solution,  which  for  cavity  use,  should  be  a  little 
stronger  than  that  usually  employed  for  the  arterial  injection. 

The  stomach  tube  is  a  good  instrument  to  use  in  removing 
gas  from  the  stomacli  and  small  intestines.  In  using  this  in- 
strument the  head  should  be  inclined  backward,  and  the  rigidity 
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two  inches  above  the  umbilicus  (navel).  The  fluid  can  be  in 
troduced  through  the  trocar  at  this  point  to  any  part  of  the  ab- 
dominal cavity.  The  abdominal  cavity  should  receive  anywhere 
from  one  pint  to  three  quarts  of  fluid,  according  to  the  size  of 
the  subject.  After  the  fluid  has  been  introduced,  the  wounds 
made  by  the  trocar  or  scalpel  should  be  neatly  sewn  up  and 
covered  with  plaster  or  collodian ;  this  will  hide  all  marks  of  the 
opening. 

Other  Methods  of  Cavity  Embalming. 

Some  embalmers  in  this  country  prefer  to  inject  the  fluid  by 
inserting  the  trocar  in  the  umbilical  space  almost  in  the  median 
line  of  the  body,  while  others  insert  the  trocar  just  beneath  the 
center  of  the  sternum  in  the  epigastric  space.  Both  of  these 
methods  arc  objectionable  for  the  simple  reason  that  they  en- 
danger the  arterial  system.  If  the  trocar  was  introduced  into 
the  abdominal  cavity  in  the  median  line,  or  in  the  umbilical 
space  and  directed  downward  and  backward,  it  would  penetrate 
the  aorta,  thus  severing  that  vessel,  and  should  a  second  injec- 
tion of  the  subject  be  neccssarv  it  would  be  impossible,  unless 
the  leak  was  stopped  by  catching  up  the  severed  vessel  and 
ligating.  Tin's,  of  course,  would  necessitate  an  operation  with 
which  very  few  embalmers  are  familiar.  The  rule  should  al- 
ways be  kept  in  mind  that  the  cavities  should  never  be  injected 
until  after  the  arteries  have  been  filled. 

It  does  not  make  any  difference  whether  the  trocar  is  in- 
serted into  the  median  line  of  the  umbilical  or  epigastric  space, 
the  danger  to  the  great  vessels  in  the  abdominal  cavity  is  great, 
and  I  have  made  dissections  .upon  subjects  which  had  been  em- 
balmed by  these  and  other  methods  and  found  no  less  than  five 
punctures  through  the  aorta  alone.  All  of  the  embalming  fluid 
in  the  world  injected  into  the  brachial,  carotid  or  femoral  artery 
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method.     In  fact,  in  many  cases  cavity  embalming  is  not  neccs 
tary,  and  when  unskillfully  performed  may  cause  a  failure. 

We  formerly  believed  that  cavity  embalming  should  be 
practiced  in  every  case,  but  ten  years  of  observation  in  the  ana- 
tomical rooms  and  in  private  practice  has  convinced  me  that 
about  one-half  of  the  subjects  should  not  have  any  cavity  injec- 
tion at  all.  In  other  words,  if  we  have  a  complete  circulation 
it  is  not  necessary  to  inject  the  cavity;  but  where  complications 
arise  and  in  those  cases  where  some  special  organ  or  parts  is 
affected,  as  the  intestines  in  typhoid  fever,  the  lungs  in  pneu- 
monia, the  peritoneum  in  peritonitis,  etc.,  then  I  would  say  that 
the  embalming  operation  is  not  complete  unless  the  cavities 
have  been  injected.  In  other  cases  where  a  person  dies  from  old 
age,  or  simple  valvular  interference  in  the  heart,  etc.,  cavity 
embalming  is  not  necessary,  if  a  good  arterial  circulation  is  se- 
cured. In  all  cases  of  a  contagious  or  infectious  nature,  where 
there  is  danger  of  communicating  the  disease,  I  would  say  ar- 
terial embalming  should  always  be  followed  by  cavity  injections 
and  in -addition  thereto  the  surfaces  of  the  body  should  be  thor- 
oughly disinfected  by  washing  with  an  embalming  solution.  All 
of  the  orifices  should  be  disinfected,  and  stopped  with  cotton. 
In  fact,  as  a  general  rule  that  should  be  done  by  the  embalmer 
upon  entering  the  home  after  having  placed  the  body  upon  the 
cooling  board.  This  can  easily  be  accomplished  by  injecting 
anywhere  from  a  half  pint  to  one  pint  of  the  disinfecting  solu- 
tion directly  into  the  nasal  openings.  All  standard  embalming 
fluids  are  disinfectants  and  can  be  used  for  this  purpose. 

Where  the  embalmer  punctures  the  diaphragm  in  cavity 
embalming,  gases  in  the  lower  cavity  may  enter  the  upper  cav- 
it>  and  thus  cause  swelling  of  the  neck.  If  the  pressure  be  suffi- 
cient  it   will  cause  the  blood  in   the  large  \  enous  trunks  of  the 


CHAPTER  IX. 


Arterial  Embalming. 


Having  considered  the  methods  of  cavity  embalming,  I  will 
consider  the  method  of  embalming  known  as  the  arterial  pro- 
cess. The  method  of  preserving  the  body  by  an  injection  into 
the  arterial  system  was  first  practiced  by  Frederick  Ruysch,  of 
Amsterdam,  Holland,  between  the  years  1665  and  1717.  Ruysch 
filled  the  chair  of  anatomy  during  this  period  and  had  ample  op- 
portunity for  practicing  the  art,  but,  on  account  of  his  selfish 
nature,  he  died  without  leaving  the  world  with  the  secret  of 
his  process,  or  the  chemicals  employed. 

Ruysch's  methods  did  not  awaken  very  much  interest,  since 
they  were  but  little  known,  and  for  this  reason  some  authors 
have  doubted  that  he  was  the  discoverer  of  the  arterial  method. 
Dr.  William  Hunter,  the  English  surgeon,  was  possibly  the 
second  person  to  adopt  the  method  of  preserving  a  dead  bodv 
by  the  process  known  as  arterial  embalming.  Hunter  preferred 
the  femoral  artery  to  any  other.  Hunter  injected  from  three 
to  five  quarts  of  an  embalming  solution  (composed  of  Venice 
turpentine,  one  fluid  pint,  oil  of  lavender  two  fluid  ounces,  oil 
of  turpentine  five  pints).  In  addition  to  the  injection  of  the 
arteries  H'unter  afterwards  opened  the  body  in  the  median  line 
and  removed  the  organs  of  the  thorax  and  abdomen,  and  after 
sponging  the  cavities  dry,  the  organs  having  been  saturated 
in  camphorated  spirits  of  wine,  they  were  returned  to  the  body. 
Some  of  the  organs  were  injected  separately  with  the  turpentine 
fluid.     Many  specimens  of  Hunter's  skill  are  still  preserved  in 
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uV  *m*v*««  si-  V  wsnSca!  department  of  the  University  of 
^i^>^\M*  ^  ^^-^h  Ssr  mentioned  that  after  Hunter,  Joshua 
ttus^v  s-V  ^i\a**tvus  English  anatomist,  also  preserved  his 
s^U^v^x  >>  ttvcctittf  them  through  the  arterial  system.  France 
us*k  up  thtf  subject  of  embalming  and  between  the  years  1830 
4ud  lA^v*  <<*\e  the  subject  considerable  attention.  Among  the 
uiwa«»k<uoi*  s^  *h*rt  period  were  Tranchina,  J.  N.  Gannal  and 
M.  Susiuet.  Uannal  probably  did  more  to  awaken  scientific  in- 
tciv^t  in  thu  subject  than  any  other  of  the  French  investigators, 
and  in  iHvV4  claimed  the  discovery  of  a  new  method  of  embalm- 
ing the  hod\  without  eviscerating  or  mutilation.  But  while  he 
made  known  the  method  of  injecting  the  arterial  system,  his 
prcavt\ati\e  solution  was  kept  a  secret.  On  account  of  the 
wule  iuteieat  awakened  in  the  subject  of  embalming  by  Gan- 
iui,  and  his  contemporary,  M.  Suquet,  who  disputed  some  of 
(iauuali  .statements,  the  discovery  of  the  method  of  injection 
through  the  arterial  system  is  generally  accorded  the  latter.  In 
the  opinion  <»f  the  writer  none  of  these  men  can  lay  claim  to 
having  been  the  first  to  inject  the  arterial  svstem. 

'I  he  151  eat  discoverer  of  the  circulation,  William  Harvey,  in 
(ii del  to  demonstrate  certain  theories  concerning  the  physiologv 
til  the  eiieulation  of  blood,  had  to  inject  the  arteries,  and  for  this 
piupohe  medical  history  records  that  he  used  a  purple  colored 
Hind  'I  he  date  of  Harvey's  monograph  on  the  subject  of  the 
(  tit  illation  of  fluid  is  1628,  $J  years  previous  to  the  first  year  ot 
Kuy&ih'M  professorship  in  anatomy  in  the  medical  school  of 
AiiiMtci tlaiii,    Holland.     Harvey,    however,    injected    the  arteries 
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arterial  method  is  invaluable  since  it  destroys  every  germ  in  the 
body. 

Reasons  for  Embalming   the   Dead. 

A  great  many  reasons  have  been  advanced  for  embalming 
the  dead.  Some  of  these  are  plausible,  while  some  are,  perhaps, 
fanciful,  but  in  the  majority  of  cases  the  principal  reason  is  to 
prevent  the  appearance  of  putrefaction  until  such  time  that  the 
body  may  be  viewed  by  the  friends  of  the  deceased,  or  until  it 
can  be  conveyed  to  a  suitable  resting  place.  This  is  the  first 
and  prime  reason  why  embalming  is  practiced  so  extensively 
in  this  country.  Since  the  discovery  of  the  cause  of  putrefac- 
tion in  animal  tissues,  and  also  since  the  discovery  of  the  germ 
theory  of  disease,  we  have  added  the  second,  but  by  no  means 
the  least  important  cause,  viz.:  That  of  disinfecting  the  bodv. 
The  importance  of  this  subject  can  hardly  be  overestimated, 
since,  by  the  introduction  of  the  disinfecting  fluids  into  the  body 
by  means  of  the  arterial  system,  the  fluid  penetrates  every  tis- 
sue, and  by  the  aid  of  osmotic  action,  percolation  and  imbition 
enters  even  those  tissues  not  supplied  by  the  blood  current,  kill- 
ing the  germs  of  contagion  and  putrefaction,  and  thus  prevent- 
ing the  spread  of  contagious  or  infectious  diseases  and  the  de- 
velopment of  poisonous  gases  which  might  have  serious  effect 
on  the  living. 

Other  reasons  for  embalming  are  those  that  relate  to  the 
preservation  of  a  body  until  it  may  be  identified.  A  fanciful 
reason  for  embalming  is  that  the  body  is  made  to  look  life-like. 
Some  of  the  fluids  on  the  market,  especially  those  having  the 
property  of  changing  the  dark  venous  blood  to  a  natural  red, 
have  a  tendency  to  produce  redness  of  color  to  the  cheeks  and 
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The  Method  of  Arterial  Embalming — Instruments  Required 

The  instruments  required  for  arterial  embalming  should  be 
of  the  very  best  make.  The  operator  should  have  one  or  two 
scalpels,  a  bistoury  or  sharp-pointed  curved  knife,  an  aneurism 
needle,  a  sharp  hook,  and  a  pair  of  dissecting  forceps.  These 
will  complete  the  instruments  necessary  for  making  the  dissec- 
tion and  taking  up  the  artery  to  be  injected.  The  remaining 
instruments  are  such  as  ire  employed  for  making  the  injection 


into  the  arteries.  The  operator  should  have  two  or  three  sizei 
of  injecting  pipes  or  arterial  nozzles,  also  an  aspirator  or  vacuum 
pump,  or,  this  being  absent,  a  bulb  syringe,  such  as  is  often  used 
in  the  household,  will  answer  the  purpose.  Special  apparatuses 
have  at  times  been  devised  for  injecting  the  arteries,  but  those 
mentioned  in  the  preceding  lines  will  suffice  for  all  ordinary 
cases. 

In  medical  schools  and  in  some  undertaking  establishments, 
bodies  ar^  injected  by  means  of  hydrostatic  pressure,  and  for 
this  purpose  an  ordinary  irrigator  stand  answers  the  purpose 
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capacity  anywhere  from  one  to  three  gallons,  and  are  so  ad- 
justed that  they  can  be  raised  to  any  desired  height  above  the 
body.  Usually  the  jar  containing  the  fluid  is  raised  about  18 
to  24  inches  above  the  body.  An  artery  is  then  raised  and  a 
tube  is  inserted  and  tied  into  position.  In  medical  schools  the 
body  is  left  in  this  position  about  24  hours.  This  is  possibly 
the  simplest  form  of  an  injecting  apparatus,  and  the  best  for 
the  preservation  of  anatomical  material.  On  account  of  the 
time  consumed  it  can  not  be  used  in  private  practice. 

The  Condition  of  the  Body  to  Be  Embalmed. 

The  condition  of  the  body  should  be  taken  into  consideration 
before  commencing  the  arterial  injection.  The  time  which  has 
elapsed  since  the  death  of  the  subject,  together  with  the  pres- 
ence or  absence  of  rigor  mortis,  or  the  appearance  of  putrefac- 
tion, will  cause  many  changes  to  be  made  before  injecting  the 
preservative  solution  through  the  system.  If  the  person  has- 
been  dead  only  a  few  hours,  then  it  will  not  make  any  material 
difference  and  the  injection  can  begin  without  taking  any  pre- 
liminary steps,  but  should  the  body  be  one  that  had  died  a  dav 
or  two  previous  to  your  being  called,  then  it  will  be  necessarv 
to  proceed  with  care.  First  examine  the  abdominal  and  chest 
cavities  and  search  for  the  presence  of  gas,  carefully  examine 
the  face  and  neck  and  observe  whether  any  discolorations  of  a 
putrefactive  nature  have  made  their  appearance,  examine,  over 
the  region  of  the  external  and  internal  jugulars  and  see  whether 
there  is  any  post  mortem  staining  along  these  vessels,  also 
whether  there  is  any  blood  present.  If  there  is  venous  con- 
jestion  and  the  veins  of  the  neck  are  filled  with  blood,  caused 
by  the  gases  in  the  thorax  and  abdomen  causing  pressure  on  the 
diaphragm  and  pressing  upward  on  the  large  venous  trunks. 
whose  valves  above  the  heart  offer  no  impediment  to  the  re- 
gurgitation of  the  blood,  it  will  be  best  to  relieve  the  gas  after 
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you  have  made  the  dissection  of  the  artery  you  desire  to  inject, 
the  vein  can  be  injected  and  the  blood  disinfected ;  the  effects  of 
the  venous  injection  is  to  drive  the  blood  into  the  right  side  of 
the  heart  and  through  the  pulmonary  arteries  to  the  lungs.  This 
removes  all  discoloration  at  once.  Should  the  rigor  mortis  be 
present,  it  should  be  broken  up  by  flexing  and  extending  the 
limbs  until  they  become  quite  supple ;  the  neck  should  also  be 
turned  from  side  to  side,  so  as  to  break  up  the  rigidity  of  the 
muscles  in  those  parts. 

Considerable  investigation  has  been  made  in  recent  years 
concerning  the  necessity  of  removing  the  blood  and  in  a  great 
majority  of  cases  the  average  operator  prefers  not  to  remove  tlr 
blood.  The  simple  removing  of  gaseous  pressure  oftentimes 
relieves  discoloration.  Some  fluids  have  a  special  action  upon 
the  blood.  I  have  seen  tissues  dark  and  discolored,  and  bv 
means  of  the  fluid  made  new  and  life-like  in  a  very  few  minutes 
without  removing  one  drop  of  blood  from  the  body. 

The  advantages  gained  in  breaking  up  the  rigor  mortis  be- 
fore beginning  the  arterial  injection  are  several.  Firstlv,  the 
fluid,  on  account  of  the  suppleness  of  the  body,  enters  the  circu- 
lation more  freely  than  when  it  is  present ;  secondly,  the  rigor 
mortis  not  returning  after  once  being  thoroughly  broken  up  per- 
mits of  the  easy  penetration  of  the  fluid  into  the  muscular  tis- 
sues; thirdly,  the  veins  not  being  compressed  allows  the  return 
of  the  fluid  blood  to  the  right  side  of  the  chest.  Thus  it  will  be 
seen  that  the  body,  in  order  to  receive  the  most  complete  em- 
balmment, should  be  in  a  state  of  suppleness,  so  that  nothing  will 
impede  the  circulation  at  any  point.  It  has  been  advised  by 
foreign  authors  that  the  body  should  be  placed  in  a  warm  room. 
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the  arteries  for  the  purpose  of  arterial  demonstrations.  In  the 
injection  of  such  compounds  for  this  purpose  the  heating1  of  the 
body  by  immersion  in  a  warm  bath,  130  deg.  F.,  enlarges  the 
capillary  system  and  prevents  the  too  rapid  cooling  of  the  sub- 
stance when  injected.  I  have  found,  however,  that  this  is  en- 
tirely unnecessary,  if  the  rigidity  of  the  body  be  completely 
broken  up,  then  the  arteries  can  be  made  to  stand  out  perma- 
nently by  the  injection  of  a  warm  solution  of  plaster  of  Paris, 
which  has  been  colored  by  some  of  the  aniline  dyes — red  can  be 
used  for  the  injection  of  the  arteries  and  blue  for  the  veins. 
For  the  purpose  of  demonstrations,  this  and  the  red  lead  excel 
anything  I  have  ever  used.  Having  dwelt  for  a  few  minutes 
on  the  conditions  which  are  liable  to  be  present  in  atl  bodies, 
merely  admonishing  the  reader  to  be  careful  not  to  be  too  hasty 
in  making  the  injection,  I  will  proceed  with  the  remainder  of 
the  subject. 

Selection  of  the  Artery  to  Receive  the  Injection. 

After  the  preliminary  examination  of  the  body  has  been 
completed,  the  next  step  is  toward  the  selection  of  the  artery 
that  will  be  best  adapted  to  the  case.  Richardson  says,  if  the 
upper  limbs  are  the  best  developed,  then  the  brachial  will  an- 
swer the  purpose  best.  This  artery,  he  adds,  should  be  taken 
up  in  the  upper  third  of  its  course,  but  if  the  lower  limbs  are 
best  developed,  then  the  femoral  artery  in  Scarpas'  space  will 
answer  the  purpose  best. 

I  have  -iven  very  little  attention  to  the  development  of 
the  :pi>e-  <  r  lower  limbs  in  their  relation  to  embalming,  but  il 
the  -:/  •■:  th«  vessel  is  the  main  object  sought  for,  then  I  would 
,1:  1  Mi-  r  the  femoral  or  the  carotids,  for  in  ninety-nine  per 

.-.  r,i   >,:"  the  cases  these  vessels  are  larger  than  the  brachial  in 

the  arm.     It  is  not IIB     '  ~  ~;*e  of  the  vessel  as  it  is  the 

convenience  in  oj  tg.    The  right  arm  offers 
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the  best  advantages  to  a  right-handed  person,  and  vice  versa, 
the  left  being  preferred  by  left-handed  operators.  The  femoral 
should  never  be  injected  in  a  female  subject,  as  it  causes  un- 
necessary exposure,  which,  in  some  cases,  will  cause  a  great 
deal  of  criticism.     Should  the  subject  be  already  dressed  when 


you  are  called,  it  would  be  vcrv  difficult  to  inject  the  brachial 
without  removing  the  clothing;  in  Ibis  case  neither  the  femoral 
or  the  brachial  should  be  used,  as  the  radial  at  the  wrist,  or  the 
posterior  tibial  artery  will  answer  the  purpose  equally  as  well. 
The  posterior  tibial  should  be  raised  in  its  course  just  back  of, 
and  between  the  inner  (malleolus)  ankle  and  the  tendo  achilles. 
If  the  subject  be  that  of  a  well-developed  man,  I  prefer  to  use 
the  brachial  artery,  but  should  the  body  be  only  of  medium 
stature,  then  it  is  preferable  to  use  the  common  carotids'.  In 
children    I   find  the  common  carotid    artery   is  one  of    the  best 
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cause  the  jugular  vein  (internal),  the  trachea  and  oesophagus 
are  all  exposed  and  in  control  during  the  operation.  On  ac- 
count of  the  position  of  the  brachial  artery  in  the  arm,  I  believe 
that  nine-tenths  of  all  the  bodies  embalmed  in  the  United  States 
receive  their  injection  of  fluid  through  this  artery.  Demon- 
strators in  medical  colleges  prefer  to  inject  the  right  common 
carotid  in  the  neck,  as  it  is  a  large  artery  and  is  very  easily  taken 
up  and  injected.  On  account  of  the  free  anastomosis  of  this 
vessel  with  the  opposite  common  carotid,  also  its  relation  with 
the  great  aorta,  it  is  possibly  the  best  artery  in  the  body  to  ust 
for  the  purpose  of  embalming. 

The  cause  of  death  will  influence  you  considerably  in  se- 
lecting the  artery  for  injection.  The  brachial  artery  should 
never  be  selected  where  the  death  has  bden  caused  by  tuber- 
culosis, especially  if  the  immediate  cause  of  death  was  hemor- 
rhage from  the  lungs.  Should  the  brachial  artery  be  selected 
in  this  case  as  soon  as  the  pressure  arises  in  the  pulmonary 
circulation  the  bronchial  arteries  rupture  and  the  fluid  escapes 
through  the  mouth  and  nostrils  as  about  nine  out  of  every 
ten  tubercular  subjects  will  have  a  leakage  either  in  the  thoracic 
or  abdominal  cavity  it  is  always  best  to  'take  up  the  common 
carotid  arteries.  It  is  not  necessary  to  remove  the  blood  where 
the  death  has  been  caused  by  tuberculosis.  By  injecting  the 
fluid  upwards  the  face  may  be  treated  separately,  while  the  size 
of  the  carotids  enables  us  to  force  the  injection  downward 
through  the  aorta,  into  the  lower  extremities  thus  preserving  the 
lower  extremities  and  abdominal  organs  before  a  leakage  could 
occur  in  the  pulmonary  circulation.  These  arteries  are  also  the 
best  to  use  where  death  has  been  caused  by  apoplexy  or  gun 
shot  injuries  in  the  cranium.  Where  the  leakage  Occurs  in  apop- 
lexy or  in  gun  shot  injuries,  that  is,  where  Sttch  leakage  is  from 
some  of  the  severed  branches  of  the  circle  of.  Willis,  a  complete 
circulation  may  be  obtained  by  injecting  the  common  carotid 
upwards  and  at  the  same  time  compressing  the  internal  carotids. 
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The  operator  having  made  the  selection  of  the  vessel  he  de- 
sires to  inject,  he  should  begin  to  raise  it  at  the  best  possible 
point.  On  account  of  the  anastomosis  or  collateral  circulation, 
the  brachial  will  receive  the  best  injection  when  taken  up  in  its 
middle  third,  while  the  femoral  should  be  taken  up  at  the  junc- 
tion of  its  upper  and  middle  thirds,  or  below  the  division  of  the 
profunda.  Should  the  brachial  be  the  artery  decided  upon,  the 
embalmer  will  begin  his  incision  between  the  biceps  and  triceps 
muscles,  midway  between  the  arm-pit  and  the  bend  of  the  el 
bow ;  after  cutting  down  through  the  skin  and  superficial  fascia, 
the  deep  fascia  should  be  seized  with  the  forceps  and  carefully 
divided,  so  as  to  expose  the  vessels.  The  artery  should  be  ex- 
posed fully  two  inches,  so  that  the  operator  will  have  little 
trouble  in  inserting  the  arterial  nozzle.  The  artery  should  be 
raised  and  brought  more  to  the  surface  by  placing  the  handle 
of  the  scalpel  or  other  instrument  beneath  it.  The  incision 
should  be  made,  first  crosswise,  then  a  second  incision  intei- 
secting  this  at  the  center;  this  second  incision  should  be  in  the 
long  axis  of  the  vessel  and  should  not  exceed  a  qurrter  of  an 
inch  in  length.  The  scissors  answers  this  purpose  better  than 
the  sharp  pointed  bistoury  or  scalpel.  Through  the  opening 
made  by  the  scissors  the  arterial  tube  best  adapted  to  the  size  of 
the  vessel  should  be  introduced,  pointing  toward  the  heart. 

This  tube  should  be  pushed  up  in  the  lumen  of  the  artery 
for  an  inch  or  more  and  should  be  carefully  tied  in  position  with 
ligatures.  On  account  of  the  improvement  recently  made  in  in- 
jecting tubes,  a  single  ligature  will  be  sufficient,  but  should  the 
tube  be  of  the  straight  and  unnotched  variety,  then  the  operator 
had  better  apply  two  ligatures.  It  is  not  necessary  to  ligate  the 
distal  end  of  the  exposed  artery  until  the  effects  of  the  collateral 
circulation  appears,  when  it  should  be  tied.  After  everything 
is  in  position,  the  tube  held  to  the  arm  by  means  of  a  piece  of 
*apc,  the  injection  of  the  fluid  should  begin. 
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Mode  of  Injection. 

So  many  instruments  have  been  placed  on  the  market  in 
the  past  three  years  for  the  purpose  of  forcing  the  fluid  into  the 
circulation,  that  several  of  them  are  worthy  of  some  attention 


in  this  work.  The  older  instruments  for  injection  were  devised 
on  the  plan  of  hydrostatic  pressure;  an  ordinary  fountain 
syringe  or  other  receptacle  was  charged  with  the  preservative 
solution  and  a  piece  of  rubber  tubing  was  connected  to  the 
arterial  tube.  After  this  had  been  accomplished,  the  receptacle 
containing  the  fluid  was  placed  from  twenty-four  to  thirty-six 
inches  above  the  level  of  the  body,  the  fluid  being  allowed  to 
enter  the  circulation  very  slowly.  Injecting  the  body  by  this 
method  is  still  practiced  in  some  of  the  institutions  of  the  United 
States,  but  it  has  almost  disappeared,  or  has  been  discarded  en- 
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tirely  by  the  undertaking  profession.  The  Wagner  injector, 
the  Taggart  aspirator  and  the  Allen  embalming  pump  have  been 
the  latest  devices  used  for  forcing  the  fluid  over  the  circulation. 
I  have  used  all  of  these  instruments  and  find  that  the  bulb 
syringe,  the  Taggart  aspirator  and  the  ordinary  form  of  Potain's 
aspirator  or  vacuum  pump  answer  the  purpose  best.  These  in- 
struments can  be  obtained  in  almost  any  instrument  house,  or 
in  any  of  the  various  casket  factories  in  the  United  States.  The 
injector  should  be  connected  to  the  arterial  nozzle,  and  accord- 
ing to  Richardson,  a  small  amount  of  ammonia  vapor  should 
first  be  thrown  into  the  arteries,  in  order  to  dilate  the  smaller 
vessels.  It  should  also  be  remembered  that  ammonia  is  a  very 
efficient  antiseptic.  After  this  has  been  completed,  the  injection 
of  the  solution  proper  should  begin.  •  It  is  not  altogether  neces- 
sary for  the  injection  of  the  ammonia  vapor  to  secure  successful 
embalming,  the  advantages  in  using  it  being  first,  to  dilate  the 
vessels,  and  second,  to  act  as  an  antiseptic  and  as  a  slight  pre- 
servative. One  thing  the  operator  should  remember,  in  begin- 
ning the  injection  of  the  body,  is  to  have  patience.  Never  begin 
the  injection  in  a  hasty  manner.  The  nearer  the  fluid  can  be 
allowed  to  enter  the  circulation  of  its  own  accord,  the  better, 
as  there  is  no  danger  of  rupturing  the  circulation  and  cause  the 
fluid  to  escape  into  one  or  the  other  cavities  of  the  body.  From 
one-half  to  one  hour  should  be  taken  up  in  a  successful  arterial 
embalming.  If  the  fluid  is  entering  the  circulation  properly, 
the  veins  of  the  forehead  and  on  the  dorsal  surface  of  the  feet 
will  become  prominent.  This  will  sometimes  occur  when  onlv 
a  small  amount  of  the  fluid  has  been  introduced :  especially  is 
this  so  where  the  venous  system  is  distended  with  gas,  or  blood. 
The  injection  should  be  continued  until  there  is  some  resist- 
ance to  the  further  entrance  of  the  fluid ;  at  this  point  the 
operator  should  stop.     The  tube  should   be   disconnected   from 
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If  the  preservative  solution  has  entered  the  system  and  has 
penetrated  into  the  tissues,  it  may  be  detected  by  needle  punc 
tures  in  the  bottom  of  the  feet,  or  punctures  with  the  scalpel 
in  the  muscular  part  of  the  toes ;  fluid  will  escape  from  these 
punctures  or  openings  if  the  vessels  are  properly  filled.  The 
escape  of  an  ounce  or  two  of  the  fluid  will  not  make  any  ma- 
terial difference  in  the  process  of  a  successful  embalment. 

Effects  of  a  Successful  Arterial  Injection. 

If  the  chemicals  introduced  are  exerting  any  power  as  a 
preservative,  they  will  soon  begin  to  manifest  the  condition  by 
causing  a  slight  mottling  of  the  tissues  of  the  face,  although 
with  some  very  good  preservatives  this  does  not  take  place,  but 
in  this  case,  instead  of  causing  a  mottled  condition  of  the  tissues 
they  are  changed  uniformly,  either  to  a  whitened  condition  or 
to  a  life-like  appearance,  the  cheeks  and  lips  changing  their 
pallor  to  that  of  delicate  pink  color. 

The  effect  of  the  injection  depends  altogether  upon  the 
nature  of  the  chemicals  used  in  the  embalming  fluid.  Formal- 
dehyde, when  used  alone  or  diluted  with  water  or  alcohol,  will 
cause  a  rapid  coagulation  of  the  albumens  of  the  body,  thus 
hardening  the  tissues,  fixing  the  blood  and  changing  it  from 
its  natural  red  and  scarlet  color  to  a  dark  brown.  When  seen 
through  the  skin  it  gives  a  general  bluish  putty  appearance  to 
the  body  which  in  time  fades  to  a  yellow  color  resembling  in 
certain  respects  a  Guanche  or  Peruvian  mummy.  On  account 
of  this  rapid  coagulation  of  albumen  a  mixture  containing  10^ 
is  not  to  be  advised  in  ordinary  embalming.  In  fact,  the  best 
results  are  secured  when  a  less  amount  of  formaldehyde  is  em- 
ployed in  the  embalming  preparation.  A  20%  solution,  what 
is  commonly  known  in  the  laboratory  as  a  50%  solution,  half 
formaldehyde,  and  half  alcohol  or  water,  will  cause  complete 
solidification  of  the  tissues,  and  transverse  sections  can  be  made 


252  THE   ART   AND   SCIENCE   OF   EMBALMING. 

of  the  entire  body.  The  writer  exhibited  specimens  of  this 
nature  before  the  National  Funeral  Directors'  Association  at 
Milwaukee,  Wisconsin,  in  1902.  Fluid  containing  arsenic,  either 
the  hydrochloric  solution  of  arseneous  acid  or  arsenate  of  soda, 
will  give  when  injected  into  the  tissues  a  reddened  and  spotted 
condition.  Turpentine  also  has  this  effect  if  the  entire  body 
be  injected  with  oil  of  turpcntnne  it  will  turn  red.  Fluids  con- 
taining chloride  of  zinc  have  a  tendency  to  bleach  the  body  to 
a  marble  whiteness,  thus  destroying  all  color  in  the  tissues. 
Bichloride  of  mercury  also  acts  upon  the  albumen  of  the  body, 
coagulating  it,  thus  forming  albuminate  of  mercury.  It  will 
cause  a  mottled  condition,  which  appears  at  the  time  of  the  in- 
jection and  in  some  cases  does  not  rapidly  pass  away.  The  best 
embalming  fluids  now  offered  to  the  undertaking  profession  are 
composed  of  chemicals  which  have  a  tendency  to  change  the 
dark  discolored  blood  to  its  original  red.  This  gives  to  the  tis- 
sues a  very  natural  and  life  like  color. 

With  some  embalming  fluids  the  change  in  the  body  occurs 
immediately,  while  in  others  the  chemical  action  is  slow.  This 
is  possibly  due  to  variations  in  the  chemical  composition  of  the 
human  body.  Medicines  taken  by  the  patient  before  death  will 
oftentimes  cause  a  reaction  after  death,  and  where  methyl  blue 
has  been  prescribed,  and  the  body  has  afterwards  been  injected 
with  Formaldehyde  Embalming  Fluid,  the  tendency  will  be  to 
turn  the  entire  body  green.  A  body  dead  of  yellow  jaundice 
will  also  give  a  slight  green  reaction  when  injected  with  form- 
aldehyde fluids.  It  is  probably  due  to  the  bilirubin  contained 
in  the  blood. 

Second  Injections. 

Sometimes  it  is  necessary  to  make  a  second  injection  of  the 
preservative  solution.  1  have  injected  subjects  and  the  appeai- 
ance  at  the  time  of  the  injection  would  be  such  as  to  convince 
me  that   I   had  secured   an   excellent   circulation  throughout  the 
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entire  body.  Upon  examining  the  body  the  next  day  T  would 
find  that  certain  parts  of  the  body  showed  unmistakable  signs  of 
decomposition,  or  where  decomposition  was  not  actually  present 
the  appearance  of  the  tissues  convinced  me  that  the  fluid  had 
not  taken  effect.  In  other  subjects  everything  so  far  as  the 
ventral  surfaces  of  the  body  were  concerned  appeared  satis- 
factory, yet  I  could  detect  the  odor  of  putrefaction,  and  upon 
turning  the  body  over  I  would  find  that  certain  parts  of  the 
back  and  thighs,  especially  that  part  supplied  by  the  obturator 
and  glutetal  branches  of  the  internal  iliac  artery,  had  not  received 
a  sufficient  amount  of  fluid.  In  other  cases,  especially  con- 
sumptive subjects,  where  the  leakage  occurs  internally  I  have 
been  misled.  After  injecting  three  or  four  quarts  of  fluid  the 
veins  of  the  face,  head  and  neck  would  show  unmistakable  signs 
of  having  received  their  full  supply  of  fluid.  One  would  natur- 
ally expect  as  no  leakage  would  occur  from  the  mouth  and  nose 
that  the  fluid  had  penetrated  all  the  tissues  of  the  body.  Upon 
examination  either  the  second  or  third  day  after  the  operation, 
I  would  discover  that  one  or  another  extremity,  or  that  the  tis- 
sues of  the  trunk  were  not  injected,  and  the  preservative  solu- 
tion had  evidently  escaped  into  the  thoracic  or  abdominal  cav- 
ity. In  all  of  these  cases  a  second  injection  is  absolutely  neces- 
sary in  order  to  thoroughly  disinfect  the  body.  The  mere  fact 
that  the  person  has  injected  two  or  three  quarts  of  fluid  into  the 
arterial  system  it  is  not  prima  facia  evidence  that  the  body  has 
been  thoroughly  disinfected.  It  is  onlv  after  a  careful  examina- 
tion of  the  body  on  the  second  and  third  day  after  the  operation 
that  one  can  feel  assured  that  the  embalmment  has  been  a  suc- 
cess.    In  fact,  no  one  can  confidentlv  sav  that  the  bodv  is  thor- 
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body  have  not  received  the  fluid,  a  second  injection  may  be 
made  directly  into  the  artery  at  the  point  used  for  the  first  in- 
jection, and  nearly  as  much  fluid  can  be  injected  into  the  bodv 
as  was  used  during  the  first  injection. 

If,  however,  you  find  that  the  tissues  of  the  body  except  in 
two  or  three  parts  are  thoroughly  hardened  and  disinfected  with 
the  preservative  fluid,  it  is  unnecessary  to  inject  the  entire  ar- 
terial system,  as  a  simple  hypodermic  injection  into  the  parts 
will  be  sufficient.  By  hypodermic  injection  I  do  not  mean  a 
hypodermic  syringe,  similar  to  those  used  in  medical  practice : 
for  this  purpose  I  use  a  series  of  needles  from  three  to  nine 
inches  in  length,  and  I  use  a  bulb  syringe  for  ,the  purpose  of  in- 
jecting the  fluid.  These  needles  can  be  purchased  at  any  of  the 
various  instrument  houses.  In  making  hypodermic  injections 
the  same  fluid  should  be  used    as    that  injected  into  the  arteries. 

In  consumptive  subjects  it  is  oftentimes  necessary  to  take 
up  three  or  four  different  arteries  before  you  can  get  a  complete 
disinfection  of  the  body.  Some  embalmers  realize  the  necessity 
of  a  second  injection  and  leave  the  arterial  tube  securely  tied 
in  the  artery.  The  fluid  is  prevented  from  escaping  by  means 
of  the  rubber,  cap  attached  to  the  tube. 

If  you  have  decided  to  make  a  second  injection,  the  same 
fluid  should  be  used  as  was  previously  employed,  as  one  fluid 
might  be  incompatible  with  another,  and  the  whole  process 
would  thus  be  a  failure.  Attach  your  tubing  to  the  arterial 
nozzle,  which  had  been  left  in  position,  and  begin  the  second 
injection  with  as  much  caution  as  the  first,  taking  plenty  of 
time.  The  arteries  have  a  tendency  to  empty  themselves  of  the 
fluid  injected  into  them,  in  the  course  of  eight  or  ten  hours,  and 
it  will  be  found  that  you  may  inject  as  much  fluid  during  the 
second  operation  as  was  injected  during  the  first.  This  is  very 
easily  explained;  the  fluid  when  first  injected  is  confined  almost 
exclusively  to  the  vascular  system,  but  in  the  course  of  a  few 
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size  of  the  common  carotids  in  a  man  of  150  pounds  weight. 
The  body  of  the  woman  would  hardly  weigh  100  pounds.  In 
such  a  body  one  could  inject  five  or  six  quarts  and  not  endanger 
the  general  arterial  system.  But  in  such  cases,  especially  if 
atheroma  be  present,  one  can  expect  a  general  leakage  through- 
out all  of  the  great  cavities  of  the  body. 

After  Treatment. 

The  arterial  embalming  having  been  completed  and  the 
wound  neatly  sewn  up,  the  next  step  will  be  to  surround  the 
organs  contained  in  the  abdominal  pnd  chest  cavities  with  the 
preservative.  The  gases  having  been  removed  from  the  abdo- 
men by  the  long  hollow  needle  or  trocar,  the  fluid  should  be  in- 
troduced and  distributed  to  different  parts  of  the  abdominal 
cavity,  so  that  it  will  come  in  contact  with  all  the  organs.  Some- 
times the  needle  puncture  will  not  be  sufficient  to  remove  the 
gas  and  you  will  have  t©  resort  to  the  use  of  the  scalpel  or 
bistoury.  In  such  cases  the  incision  should  be  made  in  the 
median  line  just  above  the  umbilicus  navel),  and  should  not  be 
more  than  two  inches  in  length.  The  intestines  can  be  caught 
up  by  the  forceps  and  incised,  when  the  gas  will  escape.  An- 
other method  to  remove  the  gas  without  making  the  open  incis- 
ion is  to  take  the  sharp-pointed  bistoury,  introduce  it  through 
the  same  opening  previously  made  by  the  embalming  needle 
or  trocar,  and  turn  it  in  several  ways  after  it  has  entered  the 
cavity,  when  it  will  cut  through  some  part  of  the  intestinal 
tract  and  the  gas  will  escape.  There  are  objections  to  this 
method,  however,  as  the  knife  might  cut  off  some  of  the 
branches  of  the  mesenteric  arteries  and  the  fluid  previously  in- 
jected would  escape  into  the  cavity,  and  a  second  injection  of 
fluid  would  be  impossible,  unless  an  autopsy  was  held. 

The  thoracic  cavity  should  next  receive  attention,  the  fluid 
should  be  injected  into  the  right  and  left  pleural  spaces  through 
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*  pv.nciure  between  the  second  and  third  ribs.  About  one^rint 
erf  the  preservative  solution  should  be  injected  into  each  cavity, 
and  aftc  this  has  been  completed  the  operator  should  inject 
from  four  to  six  ounces  into  the  mediastinal  spaces.  This  will 
complete  the  injection  of  the  cavities.  The  openings  made  by 
the  trocar  or  scalpel  should  be  neatly  closed  by  being  brought 
together  vvith  a  stitch  and  afterwards  covered  with  plaster,  or 
collodian. 

If  the  body  is  only  to  be  kept  a  short  time,  it  will  not  be 
necessary  io  bandage  it,  but  if  the  body  is  to  be  preserved  in- 
definitely it  should  be  carefully  wrapped  in  bandages  made  from 
cheese  cloth.  These,  bandages  should  be  from  three  to  six 
inches  in  width,  and  before  applying  should  be  saturated  in  the 
following  mixture : 

Carbolic  acid,  throe  parts. 
Collodian,   twenty-two  parts. 

The  collodion  prevents  the  air  from  coming  in  contact  with 
the  hodv  and  keeps  the  skin  soft,  preventing  the  desiccation  and 
slipping  usually  present  in  bodies  where  the  bandaging  is  lefr 
off.  Carbolic  acid,  being  one  of  the  strongest  disinfectants, 
prevents  the  development  of  any  bacteria  of  a  putrefactive 
nature.  The  bandaging  should  only  invest  the  body  as  far  as 
the  neck,  thus  permitting  it  to  lie  in  state  or  to  be  viewed  by 
the  friends  and  relatives  of  the  deceased.  Before  placing  the 
remain*  in  their  final  renting  place  the  face,  neck  and  hands 
should  be  covered  with  the  carhol-collodien  solution  and  the 
bandages  applied. 

If  the  b*\l\    t*  to  be  transported  h\    rail  or  sea,  it  will  be 
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If  the  body  has  been  treated  by  the  method  above  describe 
it  can  be  placed  in  a  covered  casket  and  retained  for  any  leng 
of  time  without  any  fear  of  it  undergoing  any  change  from  d 
composition. 


CHAPTER  X. 


Needle  Embalming. 


Needle  embalming  was  first  introduced  by  Benjamin  Ward 
Richardson,  M.  D.,  F.  R.  C.  S.,  of  London,  England,  in  1884. 
Dr.  Richardson's  process  is  generally  known  in  this  country  as 
the  "eye  injection."  It  consists  of  injecting  the  vascular  sys- 
tem by  and  through  the  cerebro-spinal  cavity. 

This  process,  for  reasons  which  will  be  explained  in  the 
few  pages  following,  has  been  discarded  by  the  profession  in 
this  country.  The  eye  method  was  first  taught  in  the  United 
States  by  F.  A.  Sullivan,  who  claimed  it  as  his  own  discovery 
and  that  he  could  embalm  the  whole  body  by  an  injection  of 
fluid  by  means  of  a  hollow  needle  introduced  into  one  of  the 
orbits  of  the  eye.  He  had  not  progressed  very  far  in  his  teach- 
ing until  he  was  challenged  by  J.  H.  Clark,  of  Springfield,  Ohio, 
to  an  open  debate  to  take  place  either  in  Chicago,  St.  Louis, 
Cincinnati,  Baltimore,  Philadelphia,  New  York  or  Boston. 

From  the  nature  of  Prof.  Clarke's  challenge,  it  seems  that 
he  does  not  state  any  impossibility  of  performing  the  method 
known  as  the  eye  injection,  or  the  arterial  method.  The  chal- 
lenge was  never  accepted  and  neither  of  these  principals  ever 
offered  any  scientific  reason  for  or  against  the  method. 

The  Eye  Process. 

The  body,  to  be  embalmed  by  this  method,  should  be  placed 

on  a  table,  with  the  head  slightly  elevated  ;  all  clothing  which 

would  press  upon  the  large,  venous  trunks  of  the  neck  should 
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be  carefully  removed  so  as  to  permit  of  any  easy  flow  down- 
ward through  the  jugulars.  The  operator  should  have  at  hand 
a  small  hollow  needle,  from  four  to  six  inches  in  length,  and 
a  suitable  injecting  apparatus,  the  ordinary  bulb  syringe  an- 
swering the  purpose  admirably. 

The  needle  should  be  introduced  at  the  inner  corner  of  the 
eye  and  directed  backward  and  along  the  sphenodial  fissure 
until  it  enters  the  cavity  of  the  cranium.  The  needle  should  be 
introduced  into  this  cavity  for  the  length  of  three  or  four  inches, 
when  the  injection  may  begin.  It  is  claimed  by  some  that  the 
needle  enters  the  optic  foramen  in  the  apex  of  the  orbit,  but  this 
is  a  mistake,  for  should  the  needle  enter  the  foramen  it  would 
be  pointing  towards  the  outer  canthus  of  the  eye,  instead  of  the 
inner.  From  eight  to  twelve  ounces  of  the  fluid  should  be  in- 
troduced by  this  method,  when  the  veins  of  the  head  and  neck 
will  become  prominent,  on  account  of  the  fluid  entering  them 
and  proceeding  towards  the  heart.  After  two  or  three  pints 
of  fluid  have  been  injected,  the  operator  should  introduce  sev- 
eral ounces  into  the  thoracic  and  abdominal  cavities,  completing 
the  operation  by  injecting  into  the  extremities  from  four  to 
eight  ounces  more.  It  is  also  advisable  to  inject  the  muscles 
over  the  thorax  and  abdomen. 

Experiments  on  the  Eye  Injection. 

After  the  controversy  between  Clarke  and  Sullivan,  neither 
one  having  produced  statements  to  prove  their  assertions  for  or 
against  the  "eye  injection,"  Mr.  W.  W.  Harris  settled  the  dis- 
pute by  conducting  the  following  experiments: 

The  head  was  decapitated  and  placed  upon  a  table.  The 
needles  were  introduced  through  the  sphenoidal  fissure  and 
into  the  cavity  of  the  cranium,  these  needles  being  connected 
to  a  bulb  syringe  by  rubber  attachments  and  a  "Y"  connec- 
tion.    Arterial  nozzles   were   inserted  into  the  carotid  arteries 
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and  internal  jugular  veins,  where  they  had  been  severed  in  the 
decapitation.  The  same  were  securely  tied  and  tubing  at- 
tached, leading  each  to  a  separate  bottle.  These  bottles,  for 
convenience,  were  placed  on  a  bench  somewhat  lower  than  the 
_  table.  After  the  connections  were  completed,  the  injection  was 
begun.     The  first  few  contractions  of  the  bulb  forced  the  fluid 


ting  bean  filled  with  embalming  fluid,  two  en  prooM 
orbit  into  the  cerehro-spinal  cktU J  ;  an  injecting  np- 
tbe  fluid  injected  finds  its  wej  into  the  jugular  Taint, 


out  of  the  spinal  canal,  from  which  it  flowed  freely  and  as  fast 
as  the  operator  would  naturally  pump.  Tliis  opening  was  then 
stopped  as  securely  as  possible,  almost  entirely  arresting  the 
flow  of  fluid,  and  the  injection  was  begun  for  the  second  time. 
The  fiuid  at  once  made  its  appearance  in  the  bottles  containing 
the  tubes  leading  from  the  internal  jugular  veins.  As  long  as 
the  injection   was  continued  the   fluid  ran   in  a   steady  stream 
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of  the  fluid  was  deposited  in  the  bottles  containing  the  tube: 
leading  from  the  carotid  arteries. 

This  completed  the  test  as  far  as  the  eye  injection  was  con 
cerned.  The  embalming  needles  were  removed  from  the  brain 
and  the  ligature  removed  from  the  opening  in  the  spinal  canal 
The  syringe  was  then  attached  to  the  arterial  tube  in  one  of  th< 
carotid  arteries,  which  was  then  injected.  The  fluid  at  onc< 
flowed  from  the  spinal  canal,  and  did  so  as  long  as  the  injectioi 
was  continued. 

I  am  inclined  to  believe  the  fluid  which  came  from  th< 
spinal  canal  during  the  injection  of  the  carotid  artery  was  no 
due  to  any  free  anastomosis  or  communication  with  the  cana 
direct,  but  came  from  the  divided  ends  of  the  basilar  artery  anc 
some  of  its  immediate  branches.  The  results  of  these  experi 
ments  on  the  arteries  and  veins  of  the  head  and  neck  are  a! 
follows:  The  tendency  of  a  fluid  injected  through  a  hollow 
needle  introduced  into  or  through  one  of  the  orbital  openings  ii 
the  cranium  is,  first,  to  the  spinal  canal ;  second,  to  the  larg< 
venous  sinuses,  and  lastly,  to  the  arteries. 

Since  the  experiments  on  the  eye  method  of  injection  an 
other  method,  the  most  scientific,  and  at  the  same  time  tht 
simplest  method  of  them  all,  has  been  discovered.  This  methof 
does  away  with  any  instrument  of  a  cutting  kind,  reaches  the 
cavity  without  entering  the  structure  of  the  eye  or  the  opening 
at  the  apex  of  the  orbits.  This  is  now  widely  known  as  "The 
Barnes  Needle  Process." 

From  1834  up  to  the  time  when  Richardson  discovered  the 
"eye  process,"  there  had  been  no  change  in  the  methods  of  in- 
troducing the  fluids  into  the  system.  The  workers  in  the  pro- 
fession turned  their  attention  to  the  perfection  of  embalming 
fluids,  and  the  improvement  in  that  line  has  reached  a  very  high 
degree.  Bacteriological  science  has  been  the  latest  aid  in  the 
making  of  these  fluids,  for  from  it  we  have  added  to  our  pre- 
servatives such  chemicals  and  antiseptics  as  will  unquestionably 
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kill  any  disease  or  putrefactive  bacteria  in  the  body  if  properly 
and  skillfully  introduced. 

The  eye  process  was  taken  up  in  this  country  and  given  a 
severe  test,  but  it  has  stood  all  the  tests  that  the  critic  could 
apply.     It  had  its  drawback,  however,  since,  in  the  great  ma- 
jority of  cases,  swelling  and  bulging  of  the  eye  were  a  promi- 
nent feature,  and  caused  many  an  operator  to  abandon  it.    We 
find  then  that  the  eye  process  was  cast  aside  because  it  disfig- 
ured the  eyes,  and,  second,  because  it  could  not  be  tolerated  by 
the  relatives  and  friends  of  the  deceased.     Inserting  a  needle 
through  the  orbit  alongside  of  that  delicate  organ,  the  eye,  was 
a  trying  ordeal  for  the  friends  of  the  deceased,  and  disgusting 
to  the  operator,  indeed,  when  he  accidentally  caused  a  disfigure- 
ment of  the  eye-ball.     The  process  which  I  will  now  describe 
for  the  first  time  by  any  demonstrator  in  the  world  does  away 
with  the  eye  injection,  yet  reaches  the  same  cavity  and  in  many 
cases  secures  as  complete  circulation  as  though  the  fluid  was 
injected  into  the  brachial  artery   itself.     The  body  to  be   em- 
balmed is  to  receive  its  circulation  by  and  through  the  cerebro- 
spinal cavity.     This  cavity  is  reached  by  using  a  small  four  or 
six  inch  hollow  needle  inserted  into  the  posterior  part  of  the 
neck  and  through  the    foramen    magnum  in  the  occipital  bone. 
The  needle  introduced   into    the  cavity  by   this   method  pene- 
trates  the  cerebro-spinal   cavity  more  directly   than   when  the 
needle  is  inserted  into  or  through  the  sphenoidal  fissure  at  the 
apex  of  the  orbit,  and  at  the  same  time  there  is  no  danger  of 
rupturing  the  circle  of  Willis.     That  circle  of  arteries  formed 
by  the  anastomosis  of  the  internal  carotids  with  the  branches 
of  the  basilar,  lies  anterior  to  the  opening  in  the  occipital  bone, 
and  rests  more  on  the  basilar  process ;  thus  when  the  needle  is 
introduced  you  insert  it  behind  the  arteries  and  a  little  to  the 
side,  while  when  we  inject  through  the  bony  openings  in  the 
orbit  we  are  in   danger  of  penetrating  the  anterior  branches  of 
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circulation  very  freely,  or  with  as  much  ease  as  though  it  were 
injected  into  the  brachial  artery  direct. 

First  Effects  of  the  Injection. 

When  the  first  few  ounces  of  fluid  have  been  introduced 
into  the  cerebro-spinal  cavity,  that  cavity  becomes  completely 
filled,  the  fluid  first  filling  up  the  cerebral  part  of  the  canal  and 
next  the  spinal  canal,  which  in  the  living  state  is  filled  with  the 
spinal  fluid.  The  fluid  naturally  takes  the  direction  of  least  re- 
sistance, which  is  through  the  delicate  membranous  covering 
of  the  spinal  cord  and  into  the  spinal  veins,  then  into  the  lateral 
and  longitudinal  sinuses,  and  finally  into  the  jugulars  to  follow 
the  course  above  given. 

Anatomy  of  the  Parts  and  Method  of  Entering  the  Cavity. 

In  order  to  enter  the  cerebro-spinal  cavity  through  the  fora- 
men magnum  in  the  occipital  bone,  the  operator  should  be 
familiar  with  the  prominent  landmarks  on  the  bone  itself,  and 
also  with  the  soft  tissues  on  the  posterior  part  of  the  neck.  A 
few  hours'  study  will  be  enough  to  familiarize  yourself  with 
these  important  parts.  The  occipital  bone  is  situated  at  the 
posterior  part  of  the  skull,  is  curved  upon  itself  and  shaped 
very  much  like  a  cockle  shell.  it  has  numerous  grooves  and 
depressions  on  the  external  surface,  which  serve  for  the  attach- 
ment of  muscles.  By  feeling  toward  the  center  and  most  pos- 
terior part  of  the  bone  you  will  discover  a  prominent  eminence 
which  is  known  as  the  occipital  protuberance,  which  gives  at- 
tachment to  the  ligamentum  nuclide.  In  some  of  the  lower  ani- 
mals this  prominence  is  very  large. 

The  foramen  magnum  or  opening  in  the  occipital  bone  lies 
about  two  inches  inward  and  towards  the  base  of  the  skull.  It 
is  more   accurately   located  by   feeling  for  the  articulation  be- 
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occipital  bone.  The  foramen  magnum  is  about  the  size  of  a 
half  dollar  and  is  almost  almond  shaped.  On  account  of  the 
numerous  ligaments  attached  to  the  atlas  from  the  occipital 
bone,  the  space  between  these  two  bones  is  very  limited,  and 
unless  the  operator  takes  the  precaution  of    bending  the  head 
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downward  upon  the  chest,  at  the  same  time  inclining  it  to  one 
side  he  will  not  be  able  to  insert  the  needle  into  the  proper 
channel.  It  is  next  to  impossible  to  introduce  the  needle  into 
the  foramen  magnum  when  the  head  is  erect,  but  just  as  soon 
as  the  head  is  inclined  laterally  and  bent  downward  upon  the 
chest,  the  ligaments  relax  and  there  is  a  space  left  between 
the  two  hones  of  half  an  inch  or  more,  through  which  the 
needle  will  readily  enter.  If  the  rigor  mortis  is  present  at  the 
time  von  arrive  at  the  house,  it  should  be  broken  up  before 
attempting  to  introduce  the  needle.  The  axis,  the  second  bone 
i)f  ihr   ^>inal  column,  has  a  projection  known  as  the  odontoid 
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process  which  protrudes  through  the  opening  in  the  atlas  and 
partly  enters  the  foramen  magnum.  This  protuberance  pre- 
vents the  embalmer  from  entering  the  cavity  directly  from  the 
back  of  the  neck,  as  the  needle  will  surely  strike  it  and  it  will 
be  impossible  to  enter  the  cavity. 

Linear  Guide. 
Draw  a  line  from  the  angle  of    the    jaw    straight    around 


r*v 


•r  Natdle  Process. 


the  neck.  Then  a  second  line  from  the  mastoid  process  of  the 
temporal  bone  to  the  center  of  the  clavicle  or  collar  bone.  The 
lines  will  cross  just  back  of,  and  a  liitlc  below  the  lobe  of  the 


The  needle  should  be  introduced  at  a  point  corresponding 
ahoul  one  inch  from  the  point  of  crossing  posterior  on  the 
■  drawn    from   the  point  of  uu.  jaw   bone  in  the  back  of  the 
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neck,  directing  the  needle  upward  and  inward  toward  the  op- 
posite prominence  of  the  forehead  when  the  needle  will  enter 
the  cavity  with  ease.  If  the  needle  has  entered  the  cavity,  it 
can  be  moved  around  very  freely.  A  little  practice  will  enable 
any  one  to  introduce  the  needle  into  this  part  with  a  great  deal 
more  accuracy  than  entering  the  opening  in  the  orbit.  Then 
again,  a  needle  introduced  into  the  eve  will  not  reach  the 
ccrebro-spinal  cavity  as  directly  as  when  it  is  introduced  into 
the  back  part  of  the  neck.  Having  introduced  the  needle,  the 
embalmer  should  inject  from  one  to  three  quarts  of  fluid. 

Other  Methods  of  Needle  Embalming. 

Eliab  Meyers,  of  Springfield,  Ohio,  advocated  a  method  ot 
needle  embalming  entirely  different  from  either  of  the  pro- 
cesses above  described.  His  process  consisted  simply  in  drill- 
ing a  hole  through  the  skull  and  injecting  the  fluid  through  a 
trocar.  The  point  selected  for  the  opening  was  between  the 
parietal  bones  in  the  line  formed  by  the  sagittal  suture. 

My  brother,  T.  R.  Barnes,  recommends  an   injection   int»» 
the  spinal    canal.     He    inserts  the  embalming    needle    in    tb« 
interval  between  the  spinous  processes  of  the  first   and  s-C'^'l 
dorsal  vertebra?.    The  needle  pierces  the  intervertieular  fibrn 
tilage,  fluid    injected   from   this   point  reaches  both  tin-  S-1  :■■■■■'•■*■ 
the  cerebral  canal  and   the   fluid  after  filling  the  canal  :'■  "■ 
usual  course  taken  by  the  fluid  when  injected  intt .  •!>    -t.- •-,:  d 
cavity. 

Injection  of  the  Cerebro  Spinal  Canal  Through  the  Nasal 
Openings  and  the  Cribriform  Plate  of  the  Ethmoid — "i  V-  pro- 
cess of  needle  embalming  may  be  said  to  hav  ■  ".-. -1  that 
recommended  by  lienjamin  Ward  Richard ^  r .  London. 
r.ni;lnnd.  as  the  first  injecting  of  embalming  fluid  :-.'■  ve  cranial 
cavi:\  b\  this  method  was  practiced  by  Sa:r.-  \3gers.  an 
Am.ricaii.  in  rXSo.    The  date  of  Richardson's  .':-      •   rv  is  rSS*. 
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To  perform  the  operation  a  nine  inch  embalming  needle  is 
forcibly  driven  upward  into  the  nasal  cavity  until  it  penetrates 
the  cribriform  plate  of  the  ethmoid  bone  at  the  base  of 
the  anterior  fossa  of  the  skull;  once  inside  the  cranial  cavity 
fluid  may  be  injected.  I  recommend  needle  embalming  in  in- 
fants and  where  thorough  disinfection  of  the  cerebro  spinal 
canal  is  necessary.  It  should  be  remembered  that  a  few  ounces 
of  fluid  injected  into  the  cranial  cavity  will  cause  a  flow  of 
blood  downwards  in  the  jugulars,  thus  relieving  some  per- 
sistent forms  of  discolorations. 

Embalming  Arterially  by  Injecting  the  Left  Ventricle. 

Simplex  Method. — The  left  ventricle  of  the  heart  may 
be  as  easily  injected  with  the  preservative  solution  as  any 
other  cavity  in  the  body.  It  requires  a  knowledge  of  the  loca- 
tion of  the  left  ventricle  as  compared  with  the  right.  But  ii  is 
just  as  safe  to  attempt  to  inject  the  left  ventricle  as  it  is  to  at- 
tempt to  remove  blood  from  the  right.  Embalmers  in  tlu* 
past  have  paid  little  attention  to  the  location  of  this  part  of  the 
heart,  contenting  themselves  with  a  knowledge  of  the  loca- 
tion of  the  right  auricle  and  ventricle  and  the  manner  of  re- 
moving the  blood  from  that  part  of  the  heart.  Tapping  the 
heart  with  an  embalming  needle  is  a  dangerous  procedure  even 
in  the  hands  of  an  experienced  anatomist,  as  a  slight  mistake 
may  cause  a  rupture  of  the  aorta,  and  branches  and  thus  pre- 
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Method  of  Locating  and  Injecting  the  Left  Ventricle. 

The  operator  may  choose  two  points  for  injection,  both  of 
which  should  be  on  the  left  side  of  the  body.  He  may  introduce 
the  trocar  between  the  fifth  and  sixth  ribs,  or  in  the  upper  part 
of  the  left  hypochondriac  space.  In  either  one  of  these  loca- 
tions the  operation  may  be  performed  successfully. 

By  introducing  the  trocar  between  the  fifth  and  sixth  ribs, 
the  gases  which  have  accumulated  in  the  thoracic  cavity  may 
be  removed;  then  by  pushing  the  instrument  through  the  dia- 
phragm, close  to  its  insertion  at  the  end  of  the  breast  bone,  the 
transverse  colon  of  the  intestines  may  be  punctured  and  the 
gases  removed.  The  stomach  being  placed  in  this  situation 
also,  the  gases  in  this  organ  may  be  removed  at  the  same  time. 
Having  removed  the  gases  from  the  body,  you  can  now  insert 
the  embalming  needle  in  the  left  ventricle  of  the  heart  and  in- 
ject the  arterial  system  through  the  heart;  beginning  at  the  left 
ventricle  the  fluid  enters  the  aorta,  the  largest  artery  in  the 
body,  and  is  distributed  by  its  branches  to  every  tissue  of  the 
body.  After  the  arterial  system  has  been  filled  by  this  method, 
then  withdraw  the  trocar  from  the  heart  and  proceed  to  em- 
balm the  cavities.  The  trocar  should  be  pushed  as  high  as  pos- 
siblc  in  the  thoracic  cavity  towards  the  upper  border  of  the 
right  lung;  then  after  sufficient  fluid  has  been  injected  into  the 
cavity  to  preserve  it.  the  same  operation  should  be  performed 
with  the  left  pleural  cavity.  After  you  have  finished  the 
ihoracic  cavity,  then  vou  should  insert  the  trocar  into  the 
abdominal,  through  the  same  opening  made  for  injecting  the 
left  ventricle,  and  introduce  enough  fluid  into  this  cavity  to 
preserve  the  abdominal  organs.  All  of  this  may  be  performed 
with  a  single  puncture  with  the  trocar;  the  only  instruments 
necessary  for  the  process  are  a  trocar  and  an  aspirator.  Before 
this  method  of  embalming  is  performed  the  student  should 
have  a  thorough  knowledge  of  the  heart  and  its  relations  to 
the    diaphragm    and    the   thoracic    cavity,    also    its     liability    to 
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After  Treatment. 

Discolorations. — All  bodies  after  death  have  a  ten- 
dency to  take  on  certain  changes,  chemical  or  molecular,  which 
give  rise  to  discolorations  varying  in  size  from  a  split  pea  to 
an  area  covering  several  inches.  These  discolorations  may  be 
present  before  the  injection  has  commenced,  or  they  may  arise 
during  the  injection  or  after  the  injection  has  been  completed. 
The  cause  of  these  discolorations  are  well  understood,  but  the 
methods  of  removing  them  are  little  known.  I  have  never  seen 
a  classification  of  the  different  forms  of  discoloration  which 
appear  on  the  surfaces  of  the  dead  body,  and  I  will  offer  no 
apology  for  introducing  the  following  classification: 

Discolorations  may  be  divided  into  three  general  classes: 

First — Those  caused  by  chemical  and  putrefactive  changes 
in  the  blood. 

Second — Those  caused  by  chemical  and  bacterial  changes 
in  the  tissues  of  the  body. 

Third — Those  caused  by  changes  in  the  coloring  matter  or 
pigments  of  the  skin  itself. 

The  first,  caused  by  changes  in   the  blood,   may   be  again 
subdivided  into  three  divisions,  namelv : 
Post  mortem  staining. 

Tost  mortem  discoloration,  or  hypostasis. 
Venous  congestion  or  regurgitation. 

Post  Mortem  Staining  is  caused  by  changes  in  the 
blood  while  it  is  in  the  veins.  The  blood  during  the  progress 
of  decomposition  is  so  changed  that  it  has  been  given  the  name 
of  fluid  blood  in  contradistinction  to  the  normal  blood.  The 
red  blood  corpuscles  become  granular  and  give  off  their  oxy- 
gen, which  escapes  through  the  walls  of  the  veins,  and  carrying 
with  it  the  haemaglobin  or  coloring  matter  of  the  blood  stains 
the  tissues  over  the  superficial  veins  a  purplish  red  color.     This 
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Post  Mortem  Discoloration  or  Hypostasis  is  caused 
by  the  extravasation  and  imbition  of  the  fluid  blood 
in  the  dependent  tissues  of  the  body  no  matter  what  the 
position  of  the  body  may  be.  These  discolorations  are  of  a 
dark  bluish  color,  or  even  black  in  some  instances,  and  closely 
resemble  contusions  or  bruises  which  might  have  been  inflicted 
during  life.  Post  mortem  discoloration  is  very  frequently  met 
with  along  the  posterior  part  of  the  neck,  also  the  lobule  and 
back  parts  of  the  ear.  The  blood  within  the  body  after  death 
coagulates  just  the  same  as  blood  from  the  living  body  coag- 
ulates, but  the  degree  of  this  coagulation  is  influenced  by  cer- 
tain temperature  conditions,  diseases,  etc.  In  diseases  such  as 
diminish  the  quantity  of  fibrin  almost  entirely,  such  as  con- 
sumption (phthisis)  the  blood  after  death  will  scarcely  coagu- 
late at  all. 

It  is  interesting,  from  a  medico  legal  aspect,  to  be  able  to 
differentiate  between  post  mortem  discoloration  and  bruises 
which  were  inflicted  during  life.  In  the  latter,  where  the  dis- 
coloration is  the  result  of  a  bruise  or  contusion,  the  entire  skin, 
both  true  and  false,  is  affected,  and  an  incision  in  the  part  will 
cause  quite  a  good  deal  of  the  extravasated  blood  to  flow,  while 
in  those  cases  of  simple  post  mortem  discoloration  the  color  is 
confined  almost  exclusively  to  the  rete-mucosum ;  an  incision 
into  the  discolored  spot  will  cause  only  a  drop  or  two  of  blood 
to  escape.  Should  the  case,  however,  be  one  of  dropsy,  the 
emhalmcr  should  be  careful  not  to  confound  the  dropsical 
serum,  which  might  exude  from  an  incision  with  the  scalpel, 
for  that  of  a  true  contusion,  or  bruise  which  had  been  inflicted 
vluring  life. 

Venous  Congestion. — This  is  a  term  here  employed 
to  designate  that  class  of  discolorations  caused  either  by  gas- 
eous distension  and  pressure  upon  the  large  venous  trunks  or 
by  unskillful  injecting  of  the  vascular  system.  Gas  arising  or 
forming  in  the  abdominal  or  thoracic  cavities  will  so  press  upon 
the  In-art  and  vessels  as  to  empty  them  of  considerable  blood, 
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causing  it  to  be  forced  upwards  into  the  large  venous  trunks, 
of  the  head,  neck,  and  face.  The  effects  of  gases  within  the 
dead  body  have  been  studied  by  various  authors.  It  has  been 
known  to  be  sufficiently  strong  in  its  action  to  expel  the  foetus 
from  the  uterus,  and  I  have  seen  two  cases  where  it  was  for- 
cible enough  to  burst  the  abdominal  walls.  A  case  is  reported 
in  Woodman  &  Tidy's  work  on  toxicology,  where  a  leaden  cof- 
fin was  broken  by  the  gases  which  formed  in  the  dead  body. 
In  one  of  the  cemeteries  of  Philadelphia,  several  bodies  were 
placed  in  an  air-tight  vault.  Decomposition  advanced  and  the 
putrefactive  gases  filled  the  vault.  An  explosion  occurred,  the 
walls  of  marble  were  completely  demolished.  All  embalmers 
are  familiar  with  that  flushing  of  the  face  which  often  appears 
when  the  arterial  system  has  been  injected  in  a  hasty  manner.  It 
causes  the  veins  and  capillaries  of  the  face  and  neck  to  become 
congested  with  fluid  blood,  and  is  thus  practically  the  same  con- 
dition as  that  caused  by  the  formation  of  gases  in  the  cavities 
Those  congested  spots  which  oftentimes  appear  beneath  the 
mouth  are  usually  caused  by  changes  in  the  blood  while  in  the 
vascular  system,  which,  undergoing  decomposition,  forms 
gases  carrying  color  pigment  which  permeates  the  cellular  tis- 
sues of  the  face,  and  other  parts,  such  as  the  region  of  the  orbit, 
the  sides  of  the  nose,  and  angle  of  the  mouth. 

Greenish  Tinge  of  Putrefaction. — This  discoloration 
appears  generally  about  the  second  day,  unless  preserv- 
ative fluids  have  been  applied  to  prevent  it.  It  is  first  seen 
in  the  ileo-caecal  region  or  lower  part  of  the  abdomen.  The 
skin   covering    these    parts    assumes    a   brownish   color   which 
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becoming  more  marked  after  dissolution  has  taken  place.  In 
some  cases  it  is  caused  by  the  bilirubin  of  the  bile,  which, 
escaping  from  the  gall  bladder,  enters  the  circulation  and 
stains  the  skin  a  yellow  or  brown  color,  while  in  other  in- 
stances it  is  caused  by  chemical  changes  in  the  coloring  matter 
of  the  skin  itself,  or  in  the  cellular  tissue  immediately  beneath 
the  true  skin.  A  continued  drain  on  the  lymphatic  circulation 
caused  by  death  from  hemorrhages  or  childbirth  will  cause  a 
yellow  discoloration  of  the  skin.  The  discolorations  seen  in 
cancerous  cases  resemble  the  above  very  closely.  The  spots 
are  large  and  irregular,  of  a  yellowish  brown  color.  In  Addi- 
son's disease  the  spots  are  irregular  and  of  a  copper  color.  In 
acute  yellow  atrophy  the  entire  body  will  assume  a  greenish 
yellow  color. 

Discolorations. 

The  success  in  removing  discolorations  will  depend,  to  a 
great  extent  upon  the  time  the  discoloration  has  existed,  and 
also  on  the  particular  kind  to  remove.  There  is  very  little 
trouble  in  removing  all  those  discolorations  that  are  the  result 
of  some  change  in  the  blood,  unless  they  be  of  several  days' 
standing,  when  the  tissues  take  on  a  more  or  less  permanent 
straining,  which  can  only  be  removed  by  the  hypodermic  use  of 
chemicals.  The  discolorations  coming  under  the  head  of  post 
mortem  straining,  congestion,  etc.,  are  removed  very  effec- 
tively by  the  injection  of  embalming  fluids  containing  proper 
chemicals  which  will  react  upon  the  blood  thus  restoring  its 
color,  also  by  tapping  the  heart,  and  removing  the  blood,  or 
opening  the  basilic  vein  in  the  arm  and  aspirating  the  blood 
from  the  body  by  means  of  a  catheter  and  pump  suitable  for 
the  purpose.  In  this,  however,  one  will  not  get  a  good  com- 
plexion as  the  removal  of  the  blood  will  prevent  it. 

Another  wav  of  removing  these  discolorations  when  thev 
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the  jaw,  is  to  take  a  hollow  needle  and  inserting  it  into  the 
axilla,  it  should  be  directed  towards  the  internal  jugular  vein 
in  the  neck,  the  ringer  of  one  hand  guiding  the  needle  into  the 
sheath  of  the  vessel.  In  this  way  a  great  deal  of  blood  may  be 
withdrawn  from  the  side  of  the  face  where  the  needle  was  in- 
troduced. But  as  this  method  endangers  the  arterial  system,  it 
is  not  very  generally  employed. 

In  order  to  be  able  to  remove  the  discolorations  from  the 
head  and  neck  by  opening  the  jugular  veins,  the  embalmer 
should  be  familiar  with  the  anatomy  of  the  parts.  Chemistry,  and 
improvements  in  the  methods  of  injection  have  made  the  removal  of 
blood  from  the  body  no  longer  a  necessity  in  embalming. 

The  external  jugular  vein  is  situated  beneath  the  skin  and 
superficial  fascia,  and  can  be  reached  by  a  single  stroke  of  the 
scalpel.  On  account  of  its  importance,  it  is  one  of  the  most 
frequently  used  to  remove  discoloration  from  the  posterior 
part  of  the  face  and  the  sides  of  the  neck.  To  open  this  vein,  it 
will  be  necessary  for  you  to  draw  an  imaginary  line  from  the 
angle  of  the  jaw  to  the  center  of  the  collar-bone  or  rather  mid- 
dle of  the  collar-bone;  the  vein  lies  just  beneath  it  and  can  be 
picked  up  in  any  part  of  its  course.  While  this  vein  connects 
with  the  internal  jugular  vein,  you  cannot  depend  upon  it  for 
the  successful  drainage  of  the  entire  face.  In  order  to  make 
complete  drainage  from  the  face,  the  embalmer  should  always 
open  the  internal  jugular  vein.  To  do  this  it  will  be  necessarv 
to  make  an  incision  along  the  anterior  border  of  the  sterno- 
mastoid  muscle  near  its  insertion  into  the  head  of  the  clavicle 
or  collar-bone.  Continue  the  incision  downward  for  about 
one-half  inch  until  you  come  to  the  sheath  containing  the  com- 
mon carotid  artery,  the  internal  jugular  vein  and  the  pneumo- 
gastric  nerve.  The  location  of  the  vein  differs  somewhat  on 
each  side  of  tin-  neck.  (  )n  the  right  side  the  vein  lies  to  the 
right  or  outer  side  of  the  artery,  while  on  the  left  side  it  either 
overlaps  it  or  passes  directlv  aer<>>^  the  arterv.     The  nerve  will 
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be  found  between  and  back  of  each.  After  opening  the  sheath 
and  dissecting  down  upon  the  vein  it  should  be  raised  by  one 
of  the  blunt  hooks,  or  preferably,  an  aneurism  needle  should  be 
used.  The  embalmer  should  next  incise  the  vein  in  the  man- 
ner in  which  he  is  accustomed  to  do,  either  crosswise  or  longi- 
tudinally. The  location  of  the  right  auricle  of  the  heart  should 
be  carefully  studied,  as  from  that  point  we  have  been  more  suc- 
cessful in  removing  the  blood  than  from  any  other.  The  direc- 
tions laid  down  for  locating  this  part  of  the  heart  have  been 
described  over  and  over  again,  so  I  will  not  consume  time  by 
repeating  them  here,  only  I  wish  to  say  there  are  a  great  many 
cases  in  which  the  heart  is  not  situated  in  its  customary  place, 
being  moved  over  to  one  or  the  other  side  of  the  chest  by  accu- 
mulations of  pleuritic  fluid  or  tumors  within  the  cavity  of  the 
thorax.  When  you  get  a  case  of  this  kind  it  will  be  necessary 
for  you  to  palpate  the  chest  wall  so  as  to  definitely  locate  the 
organ.  As  the  region  over  the  heart  always  gives  a  dull  sound 
in  palpating,  and  the  lung  a  hollow  sound,  it  can  be  located  very 
readily.  In  these  cases,  as  soon  as  the  dropsical  fluid  is  drawn 
off,  the  heart  returns  to  its  proper  place,  and  the  directions  pre- 
viously laid  down  can  then  be  followed.  It  is  quoted  from  ex- 
cellent authority,  that  if  we  could  remove  all  the  blood  from 
the  body,  we  would  have  no  discoloration.  This  is  not  correct. 
The  blood  is  not  always  the  cause  of  these  discolored  spots. 
Other  agents  have  to  be  considered;  for  instance,  that  worst 
form  of  discoloration,  "the  greenish  tinge  of  putrefaction,"  mav 
be  caused  by  the  decomposition  of  cellular  tissue  in  which  there 
may  be  no  blood  whatever.  Coagulated  blood  in  the  capillaries 
can  not  be  removed  by  tapping  the  heart  or  opening  a  vein  and 
removing  the  blood. 

The  greenish  tinge  of  putrefaction  may  appear  on  any  part 
of  the  body.  It  can  be  removed  only  by  an  injection  of  anti' 
septics  directly  into  the  tissues  affected.  One  of  the  best  for- 
mulas I  have  ever  employed  for  the  removal  of  this  class  of  dis- 
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with  the  coloring  matter  of  the  blood,  "which  is  the  cause  of 
nine-tenths  of  all  forms  of  discoloration,"  change  it  to  its  nor- 
mal arterial  red,  thus  giving  the  body  the  same  complexion  pos- 
sessed in  life. 

However,  some  of  the  fluids  when  applied  externally,  do 
have  a  tendency  to  remove  the  discolorations  from  the  face,  and 
there  is  no  harm  in  using  fluids  half  diluted  with  water.  They 
at  least  serve  one  benefit.  While  they  possess  feeble  powers  as 
bleachers,  they  keep  the  face  moist  and  prevent  rapid  dessica- 
tion ;  they  will  also  prevent  the  formation  of  mould,  providing 
the  fluid  contains  sufficient  antiseptics.  It  has  long  been  known 
by  many  embalmers  that  strong  vinegar  is  a  good  bleaching 
agent.  This  is  very  true,  as  it  contains  nearly  four  per  cent  of 
acetic  acid,  which  readily  unites  with  the  color  matter  of  the 
blood,  so  altering  the  color  as  to  restore  the  parts  to  their  life- 
like appearance. 

A  solution  of  sodium  sulphate  will  have  the  same  proper- 
ties as  acetic  acid  or  strong  vinegar,  and  should  be  used  in  those 
cases  where  it  is  unadvisable  to  open  the  venous  channels  or 
make  any  operative  interference.  I  find  the  solution  employed 
in  the  following  strength  to  give  the  best  results: 

Sodium   sulphate I  oz. 

Oqua   dest I  pt. 

Mix. 

This  solution  should  be  applied  full  strength,  by  means  of 
a  cloth  direct  to  the  face  and  parts  which  are  discolored  and 
should  be  left  on  the  parts  several  hours,  so  as  to  get  the  full 
effects  of  the  chemical.  It  has  been  recommended  by  some 
that  pounded  ice  and  salt  applied  to  bruised  and  discolored 
spots  caused  before  or  after  death,  would  remove  them ;  it  might 
exert  a  slight  beneficial  influence  in  cases  of  mere  post  mortem 
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or  show  any  signs  of  an  active  circulation  and  discoloration. 
This  experiment  proved  that  the  cause  of  venous  congestion 
was  somewhere  above  the  diaphragm. 

My  next  experiment  was  upon  the  thoracic  cavity.  I  opened 
the  thorax,  removed  the  sternum,  and  part  of  the  ribs;  opened 
up  the  pericardium,  made  a  careful  dissection  of  the  venous 
system  within  the  cavity,  exposing  the  superior  vena  cava  and 
the  two  innominate  veins.  After  these  veins  were  distinctly 
disclosed  to  view  I  took  up  the  brachial  artery,  and  as  in  the 
other  previous  experiment  injected  three  quarts  of  embalming 
fluid.  This  injection,  through  the  brachial  artery,  first  turned 
the  heart  slightly  to  the  left  on  its  long  axis,  and  instead  of  the 
heart  enlarging,  as  many  presume,  it  remained  perfectly  natural : 
but,  the  aorta  immediately  above  the  heart,  expanded  to  the 
size  of  the  writer's  fist.  About  this  time  my  attention  was  at- 
tracted to  the  superior  vena  cava  and  the  innominate  veins,  they 
had  become  greatly  distended  with  blood.  I  immediately  opened 
up  the  abdomen  to  see  the  condition  of  the  veins  below  the 
the  diaphragm,  but  found  them  as  in  my  first  experiment;  thus 
it  is  easy  to  explain  why  the  ears,  neck,  and  face,  in  some  cases, 
(when  using  certain  standard  fluids)  become  discolored,  espe- 
cially the  ears.  The  extreme  tension  upon  the  venous  system, 
in  the  thoracic  cavity,  and  the  large  veins  that  confluence  to 
form  them,  causes  the  blood  to  back  up  into  the  capillary  sys- 
tem of  the  face,  neck  and  ears,  and  there  produce  the  familiar 
discolorations.  Thus  knowing  positively  of  the  cause  of  the  dis- 
coloration  which  sometimes  appears  in  the  parts  above  men- 
tioned led  me  to  the  conclusion  that  by  compressing  the  exter- 
nal jugular  veins,  the  damming  up  of  the  blood  into  the  ears 
and  face  could  be  considerably  lessened. 

The   external  jugular   veins  drain   the  blood   from   the  ex- 
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lion,  a  discoloration.  It  is  a  known  fact  that  the  internal  jugu- 
lar veins  have  a  valve  at  their  termination  which  interferes  some 
with  the  regurgitation  of  blood,  but  the  external  jugular  veins, 
the  ones  that  become  prominent  during  the  injection,  and  also 
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communicated  wth  this  vessel,  thus  producing,  in  some  cases, 
a  common  condition  which  I  presume  you  have  all  experienced 
a  discoloration  of  the  ears,  neck,  and  sometimes  the  sides  of  the 
face. 

If  the  blood  be  thoroughly  mixed  with  a  fluid  that  turns 
blood  red  how  can  it  discolor  the  tissues  of  the  face? 

To  thoroughly  mix  the  blood  with  fluid  the  venous  system 
must  be  injected.  The  brachial  artery  is  raised  in  the  middle 
third,  also  the  basilic  vein ;  they  should  be  opened  and  injected 
at  the  same  time.  The  fluid  that  passes  through  the  brachial 
artery  being  greater  in  amount  than  that  which  flows  through 
the  vein.  The  fluid  passing  through  the  brachial  artery  finds 
its  way  to  the  capillary  system,  and  meets  the  blood  which  has 
been  thoroughly  mixed  with  embalming  fluid  injected  into  the 
basilic  vein ;  the  two  meet,  thoroughly  mix,  and  the  result  is 
the  most  natural  color  I  have  ever  seen.  It  is  impossible  to 
discolor  the  ears  or  tissues  of  the  face,  provided  the  fluid  used 
is  one  that  turns  blood  red.  The  ears,  neck,  and  cheeks  become 
that  desired  pinkish  hue,  the  face  in  general  is  most  natural. 

The  first  private  demonstration  of  this  new  method  of  in- 
jection was  given  at  the  morgue  of  Hughes  &  Son,  Jersey  City, 
November  3,  1904.  The  body  weighed  about  200  pounds,  died 
suddenly,  arteries  contained  considerable  blood,  and  the  ears 
and  neck  were  much  discolored  ;  but  before  I  had  finished  the 
injection  all  discoloration  had  disappeared,  the  face  and  neck 
assumed  a  natural  color,  and  so  remained.  The  writer  has  used 
this  process  on  many  subjects,  where  discoloration  of  the  face 
and  ears  formed  a  complication,  the  results  are  remarkable.  The 
discoloration  disappears  immediately.  Inject  about  one  pint 
into  the  basilic  vein  and  about  three  quarts  of  the  chemical  intc 
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Treatment  ox  Special  Cases. 


Sudden  Deaths. — Sudden  deaths  include  some  of  the  most 
difficult  cases  the  embalmer  has  to  contend  with,  and  include 
apoplexy,  gun  shot  injuries,  asphyxia,  sunstroke,  accidents  and 
all  cases  of  sudden  death  due  to  heart  failure  in  any  of  its  various 
forms,  or  the  accidental  or  intentional  administration  of  poisons, 
such  as  morphine,  opium,  arsenic,  strychnia,  and  carbolic  acid, 
also  sudden  deaths  due  to  cut  throats,  electric  shocks,  etc. 
In  nearly  all  cases  of  sudden  and  unexpected  deaths  an  autopsy 
is  usually  required,  and  no  matter  what  the  post  mortem  con- 
ditions might  have  been,  the  embalmer  is  usually  required  to 
treat  the  case  the  same  as  that  laid  down  in  the  part  devoted  to 
embalming  with  a  post  mortem  examination ;  but  in  order  to 
acquaint  the  reader  with  some  of  the  post  mortem  conditions 
present  in  some  of  these  cases,  I  will  describe  those  which  more 
frequently  come  under  the  observation  of  the  medico  legal  ex- 
pert. Nine-tenths  of  the  bodies  brought  to  the  morgue  are  cases 
of  suicide,  murder  or  sudden  and  unexpected  deaths  from  heart 
failure,  or  apoplexy.  The  great  majority  of  those  who  die  by 
their  own  act  take  their  life  by  swallowing  a  lethal  dose  of  mor- 
phine or  other  narcotic  drug;  next  to  morphine,  carbolic  acid  is 
the  drug  most  commonly  used,  while  now  and  then  one  meets 
a  case  of  poison  by  some  of  the  corrosive  drugs,  such  as  arsenic, 
corrosive  sublimate,  hydrochloric,  hydrocyanic,  nitric  acid,  etc. 

Morphine    Poison. — Opium    and    its    alkaloids,    "morphine. 
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phine,  the  capillary  system  is  firmly  contracted  and  there  is  con- 
gestion in  many  of  the  organs  of  the  body.  In  many  of  the 
cases  there  is  extensive  hyperaemia  of  the  brain  and  its  mem- 
branes and  infrequently  discolorations  are  present  in  the  form  of 
hypostatic  spots  under  the  eyes  and  at  the  angles  of  the  mouth 
and  over  the  internal  jugulars.  If  opium  has  been  swallowed 
the  odor  is  oftentimes  very  perceptible.  The  post  mortem  ex- 
amination reveals  a  congested  condition  of  the  gastric  mucous 
membrane.  This,  however,  is  by  no  means  constant.  There 
may  or  may  not  be  extensive  congestions  of  blood  in  the  lungs 
very  similar  to  that  of  asphyxiated  subjects.  This  accounts  for 
all  such  cases  of  deep  discoloration  or  congestion  of  the  super- 
ficial veins  of  the  head  and  neck.  The  blood  is  dark  and  in  a 
fluid  condition,  but  in  some  cases  it  has  been  found  very  firmly 
coagulated. 

Carbolic  Acid. — In  those  who  have  met  death  by  carbolic 
acid,  there  will  often  be  found  stains  about  the  angles  of  the 
mouth  produced  by  the  poison.  The  mucous  membrane  of  the 
mouth  is  of  a  grayish  white  appearance  and  this  membrane  in 
the  oesophagus  is  usually  thickened  and  congested.  The  stom- 
ach is  usually  thickened  and  corrugated  and  of  a  brown  leathery 
color.  The  brain  is  oftentimes  congested  and  the  fluid  found  in 
the  ventricles  has  a  strong  smell  of  the  acid.  The  lungs  are 
usually  gorged  with  the  blood,  in  fact,  it  seems  that  the  blood  in 
a  majority  of  cases  tends  to  congest  in  these  structures  leaving 
both  sides  of  the  heart  comparatively  empty,  although  the  con- 
dition of  the  heart  varies  and  one  or  both  sides  may  be  filled 
with  dark  colored  blood.  The  bladder  is  in  a  majority  of  cases 
found  empty  and  the  urine  present  is  of  a  dark  color.    The  blood 
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towards  preserving  the  remains,  but  with  your  knowledge  of 
the  arterial  system,  cavity  and  needle  embalming,  and  the  use 
of  hardening  compounds,  alcohol,  etc.,  you  will  be  able  to  make 
a  great  many  of  these  cases  presentable,  so  that  they  may  be 
viewed  by  friends  or  relatives. 

Sunstroke  (Insolation). — On  account  of  the  early  appear- 
ance of  putrefaction,  and  the  presence  of  discoloration,  sunstroke 
or  insolation  cases  should  receive  prompt  and  careful  treatment 
from  the  start.  The  blood  in  cases  of  sunstroke  is  of  a  dark 
color,  imperfectly  coagulated,  sometimes  remaining  in  a  fluid 
condition  and  congesting  the  large  veins  of  the  body.  The  left 
ventricle  is  found  empty  and  the  heart  is  generally  contracted. 
The  right  ventricle  may  contain  a  small  amount  of  dark  colored 
blood.  Small  discolored  spots  make  their  appearance  on  the 
surface  of  the  body,  the  lungs  are  generally  congested  and  full 
of  blood,  leakage  taking  place  when  the  arteries  are  filled  with 
fluid,  on  account  of  rupture  of  some  of  the  capillaries.  There 
is  also  congestion  of  the  blood  vessels  of  the  brain,  while  that 
organ  and  the  cord  are  sometimes  softened  and  changed  from 
their  natural  color. 

It  is  impossible  to  obtain  a  perfect  circulation  in  sunstroke 
cases  on  account  of  the  rupture  of  the  blood  /vessels.  Thfc  gen- 
eral arterial  system  should  first  be  injected  through  the  brachial 
and  this  should  be  followed  with  an  arterial  injection  into  such 
parts  as  do  not  receive  any  fluid  from  the  first  injection.  The 
cavities  and  trunk  muscles  should  be  injected  with  the  hypo- 
dermic needle. 

An  Original  Method  of  Treatment  for  Apoplexy,  Gun  Shot  In- 
juries of  Brain  and  Post  Mortems  Where  the  Brain  Has 
Been  Removed  and  Subjected  to  an  Examination. 

The  word  apoplexy  means,  literally  speaking,  a  knocking 
down,  or  stunning,  a  stupefaction.  It  may  mean  palsy  of  the 
body,  or  of  the  mind,  in  consequence  of  sudden  hemorrhage,  in 
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mild  cases,  causing  functional  deficiency  of  the  brain  without 
suspension  of  circulation  and  respiration.  The  nervous  phe- 
nomena are  analogous  in  many  respects  to  syncope  or  partial 
asphyxia. 

The  older  writers  upon  the  subject  gave  several  kinds  of 
apoplexy — sanguineous,  serous,  nervous,  spinal,  hemato,  mye- 
litis, pulmonary,  apoplexy,  retinal,  placental,  etc.,  etc.,  the  name 
of  the  organ  sustaining  the  hemorrhage  supplying  the  specific 
designation. 

Modern  pathology  recognizes  but  one  condition  as  apo- 
plexy, i.  e.,  a  sudden  rupture  of  a  cerebral  vessel,  followed  by 
como,  stertorous  and  labored  respiration  and  accelerated  heart 
action,  accompanied  bv  a  congested  condition  of  the  capillaries 
of  the  face  and  neck,  giving  a  dark,  discolored  cyanotic  appear- 
ance to  the  parts.  In  cerebral  hemorrhage  death  is  often  sud- 
den, and  the  above  symptoms  as  regards  the  cyanotic  appear- 
ance of  the  face  oftentimes  remain  after  death.  Possibly  but 
few  cases  will  give  the  embalmer  as  much  trouble  in  their  man- 
agement as  apoplexy.  This  is  on  account  of  the  discoloration 
and  general  unnatural  appearance  oi  the  deceased.  In  order 
to  better  understand  the  treatment  of  the  case,  I  will  say  a  few 
words  relative  to  the  pathology  oi  the  subject: 

Causes  of  Apoplexy. — The  most  common  cause  of  apoplexy 
is  inflammation  oi  the  smaller  arteries  of  the  brain;  it  seldom 
occurs  under  40  years  of  age.  A  hemorrhage  from  the  vessels 
of  the  meninges  or  nvm  the  arteries  of  the  brain  itself  may 
occur  from  injuries,  as  oftentimes  happens  where  the  person  has 
received  a  blow  upon  the  head,  or  in  cr»n  shot  injuries  the  ball 
may  sever  a  vessel  oi  considerable  size.  Syphilis,  leukemia,  in- 
terstitial nephritis.  va<ou!ar  tumors  and  emboli  may  cause  cere- 
bral hemorrhage  or  apoplexy.  As  regards  frequency  one  side 
is  affected  about  as  often  as  the  other. 

In  some  fcrms  o:   ;'.:,.,,:::w   the  primary  cause  is  periarte- 
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erally  known  just  how  they  form,  but  the  small  vessels  begin  to 
degenerate  and  small  tumors  or  aneurisms  appear  on  the 
vessel  wall  due  to  the  weakening  or  softening  of  the  coats. 
Sometimes  the  apoplexy  is  due  to  occlusion  of  some  of  the 
larger  vessels  of  the  brain  (obliterative  endarteritis),  embol- 
ism, or  the  occlusion  of  a  cerebral  artery,  together  with  its  sec- 
ondary phenomena,  such  as  ulceration  and  softening,  is  gen- 
erally caused  by  an  ulceration  of  the  endocardium  or  its  valves 
— the  emboli  may  come  from  the  lungs.  If  the  apoplexy  is 
caused  by  an  embolism,  the  hemorrhage  area  in  the  brain  will 
be  considerable  and  is  most  frequently  found  upon  the  left  side. 
This  is  probably  due  to  the  arrangement  of  the  blood  vessels 
supplying  the  brain.  The  right  internal  carotid,  on  account  of 
its  origin  from  the  innominate,  receives  a  more  rapid  and  a 
more  direct  flow  of  blood,  and  for  this  reason  the  emboli  gen- 
erally finds  lodgment  in  the  vessels  of  the  left  side,  as  the  cur- 
rent of  blood  would  not  be  so  strong.  In  atheroma  the  vessels 
are  weakened,  due  to  the  deposit  in  the  substance  of  the  vessel 
walls  of  calcareous  matter.  Old  age,  "senility,"  has  much  to 
do  with  this  form  of  arterial  degeneracy.  Rheumatism  and 
those  cases  where  the  blood  is  filled  with  some  poisonous  ele- 
ment capable  of  setting  up  a  disturbance  and  inflammation  in 
the  kidneys,  may  also  lead  to  inflammation  in  the  arteries  of 
the  brain  and  cause  an  apoplexy. 

General  Appearance  of  a  Body,  Dead  of  Apoplexy. — The 
appearance  of  the  subject  dead  from  apoplexy  varies  according 
to  circumstances.  If  the  hemorrhage  was  large,  causing  sudden 
death,  there  will  be  well  marked  discolorations  of  the  tissues  of 
the  head,  face  and  neck,  due  to  capillary  congestion.  If  the 
hemorrhage  was  slight  the  patient  lingering  several  days  and 
finally  dying  from  softening  of  the  brain  substance  or  ulcerative 
changes  in  the  ganglia,  there  may  be  little  or  no  discolorations 
whatever,  beyond  the  normal  post  mortem  discoloration  and 
strainings.     The   latter  case    will   not   give  you   much   trouble, 
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while  the  former  will  cause  you  much  anxiety  and  embarrass- 
ment. Ordinary  treatment  will  suffice  for  the  latter,  but  a  more 
skillful  hand  is  needed  in  apoplectic  cases  where  the  discolora- 
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rhage  causing  sudden  death,  it  makes  no  difference  whether  it 
be  a  gun  shot  injury  or  an  apoplexy,  the  circulation  of  fluid  to 
that  part  and  to  the  body  generally  will  be  more  or  less  im- 
perfect, due  to  the  ruptured  vessels.  If  the  brain  has  been  re- 
moved there  could  be  no  circulation  whatever  unless  the  ves- 
sels were  secured  and  ligated. 

The  operation  which  I  will  now  describe  was  first  per- 
formed by  the  writer  about  three  years  ago,  and  as  I  have 
handled  hundreds  of  subjects  since  then,  I  have  found  it  emi- 
nently satisfactory  in  every  case.  All  that  is  necessary  to  se- 
cure a  perfect  distribution  of  fluid  to  the  tissues  of  the  face,  in 
these  cases,  is  simply  to  compress  the  internal  carotid  at  the 
time  you  inject  the  common  carotids  or  brachial  arteries.  When 
one  is  familiar  with  the  anatomy  of  the  common  carotid  arterv 
*  and  its  branches,  the  operation  is  extremely  simple  and  does, 
in  a  few  seconds,  what  formerly  required  a  half  an  hour  to  an 
hour.  In  some  cases  we  were  unable  to  get  any  circulation 
at  all. 

Anatomy  of  the  Common  Internal,  and  External  Carotid 
Arteries. — The  common  carotid  arteries  arc  two  in  number;  the 
right  arising  from  the  innominate  artery  and  the  left  direct  from 
the  highest  point  of  the  arch  of  the  aorta.  On  account  of  the 
position  of  the  arch  of  the  aorta  the  right  common  carotid  is 
more  superficial  than  the  left.  At  its  origin  it  is  placed  just 
back  of  the  sterno  clavicular  junction  and  gently  ascends  up- 
ward between  the  trachea  and  the  anterior  belly  of  the  sterno 
clcido  mastoid  muscle,  as  far  as  the  thyroid  cartilage,  where  it 
bifurcates,  forming  the  external  carotid  which  supplies  the  face 
and  part  of  the  neck ;  and  the  internal  carotid  which  passes 
slightly  backward  towards  the  transverse  process  of  the  second 
cervical  vertebra,  thence  upwards  into  the  carotid  foramen  of 
the  temporal  hone,  to  supply  the  brain.  Hie  two  internal  caro- 
tids, the  basilar  and  their  connecting  branches,  form  the  great 
circle  of  arteries  at  the  base  of  the  brain,  known  as  the  Circle 
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For  embalming  purposes  all  of  the  organs  should  be  satu- 
rated in  embalming  fluid  for  many  hours  or  until  they  arc  com- 
pletely saturated  with  the  preservative.  They  should  then  be 
returned  to  the  cavities  and  packed  in  sawdust  which  has  been 
saturated  in  a  20  per  cent  iormaldehyde  solution  or  a  very  strong 
embalming  fluid.  If,  however,  the  subject  is  to  be  sent  to  a 
medical  college  to  be  used  in  the  surgical  laboratory,  or  if  the 
organs  are  to  be  examined  microscopically,  other  methods  must 
be  employed  so  that  no  alteration  in  the  structure  of  the  organs 
should  take  piece,  but  as  this  would  be  uninteresting  to  the 
embalmer  ni  private  practice  and  would  be  out  of  place  in  a  work 
of  this  kind,  I  will  not  describe  the  process.  The  arteries  of  the 
extremities  should  be  injected  separately. 

It  is  presumed  that  the  organs  are  returned  to  the  cavitv 
and  packed  in  sawdust  and  absorbent  cotton  saturated  in  the 
formaldehyde  solution.  The  axillary  arteries  should  be  injected 
downwards  towards  the  palm  of  the  hand ;  the  carotids  up- 
wards as  previously  stated.  The  organs  having  been  returned 
to  the  cavity,  the  median  incision  should  be  closed  and  for  this 
purpose  some  of  the  higher  grades  of  twine  are  preferable  to 
the  ordinary  linen  threads  usually  found  in  the  shops. 

Before  closing  the  primary  incision  in  the  thorax  and  abdomen 
you  should  finish  the  embalming  by  a  hypodermic  injection 
of  fluid  into  the  abdominal,  lateral  abdominal  and  thoracic 
muscles.  The  operator  should  have  a  long  ten-inch  embalm- 
ing needle  having  a  small  calibre,  but  made  of  the  best  of  steel 
so  it  will  not  bend,  as  considerable  pressure  must  be  put  upon 
it  at  times.  Beginning  at  Poupart's  ligament  all  the  tissues  in 
the  anterior  wall  of  the  abdominal  cavity,  and  at  the  sides,  should 
be  injected  hypodermically.  In  the  hands  of  a  practical  man. 
this  will  require  about  thirty  minutes. 

After  all  of  this  has  been  accomplished,  the  last  injection 
for  the  anterior  muscles  of  thorax  and  abdomen  should  be  in  to 
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caused  by  any  interception  whatever  of  the  respiratory  function 
is,  or  should  be  termed  asphyxia.  The  changes  which  take 
place  in  the  blood  current  of  those  who  are  suffocated  with  any 
of  the  carbon  gases,  such  as  carbonic  acid,  charcoal  gas,  etc., 
are  very  remarkable ;  instead  of  the  blood  being  a  dark  venous 
color,  as  one  would  naturally  expect  and  which  is  also  found  in 
some  of  the  various  forms  of  asphyxia,  it  is  a  bright  red  color, 
will  resist  slow  combustion,  and  in  many  cases  putrefaction  is 
delayed  for  a  considerable  time. 

The  conditions  or  changes  which  take  place  in  the  body  of 
one  who  has  been  suffocated  with  charcoal  gas,  are  not  onlv 
peculiar,  but  differ  in  some  respects  from  any  other  case  of 
asphyxia.  The  post  mortem  lesions  vary  somewhat  in  size, 
over  the  abdomen,  the  chest  and  thigh ;  these  spots  are  not 
found  in  any  other  death,  except  that  which  has  resulted  from  the 
inhalation  of  charcoal  vapors.  Unlike  post  mortem  stainingrs 
or  any  other  form  of  discoloration,  they  seem  to  be  unaffected 
by  any  kind  of  treatment,  even  the  hypodermic  injection  of  cer- 
tain strong  bleachers,  and  antiseptics,  will  not  change  their 
color.  These  spots  will  remain  long  after  putrefaction  has  set 
in,  thus  showing  that  it  affects  not  only  the  outer  skin,  but  pen- 
etrates through  the  true  skin  and  into  the  cellular  tissues  be- 
neath. It  will  thus  be  seen  that  it  would  be  next  to  impossible 
to  remove  such  discolorations. 

In  this  kind  of  a  case  there  seems  to  be  little  change  in  the 
degree  of  resistance  to  putrefaction  ordinarily  seen  in  a  dead 
body,  but  unlike  asphyxia  from  natural  gas,  the  body  has  no 
more  resistance  to  decay  than  in  any  other  case.  Discolorations 
frequently  appear  in  all  these  cases  and  affect  principally  the 
veins  of  the  brain,  head  and  neck.  But  as  the  blood  remains 
fluid  it  can  be  easily  removed  by  introducing  drainage  tubes 
into  the  right  side  of  the  heart  or  into  any  large  veins  of  the 
upper  extremity  or  by  needle  injection  into  the  cerebro  spinal 
cavity.     The  discolorization  may  be  removed  by  employing  certain 
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<i4it/4lh/:u%  faxA*  wtwui  <iwi%t  the  olor  from  a  dark  to  a  natural 

Drowning— V/iixr+  the  person  has  been  asphyxiated  by 
4r*tvirHihi£,  Um:  !>I/y>d  d/x*  not  become  saturated  with  water 
\HMntA\4\L\y ,  but,  in*t<ad,  it  is  saturated  with  oxygen.  The 
''ha* fig**  Vrhi'li  would  naturally  aj/pear  van-  according  to  the 
kugih  of  ii'iim  th<:  body  \va\  been  in  the  water.  If  the  body  has 
l/i-i-M  \u  ilu*  waf<-r  only  a  f<*w  hours,  then  it  will  not  need  anv 
limn--  \{tn\\ut\\i  fli;in  an  ordinary  case,  except  emptying  the 
luii[/to  and  I  In-  btoniach  of  water  which  they  contain.  This  can 
lit-  m  <  ouijfli&lK'd  by  turning  the  body  on  the  side  and  pulling 
mil  lli«-  lougur,  ami  making  pressuie  over  the  region  of  the 
aloijiai  h  and  on  tin-  *'u\v  of  the  chest  cavity,  or  failing  to  re- 
move tin-  water  by  this  method,  you  can  remove  it  by  the 
abpiiatoi,  tin*  tuhiug  introduced  down  the  oesophagus  or  gullet 
into  tin*  Mmiturli,  or  through  the  wind-pipe  into  the  lungs. 

Suinr  iliM'oloratioii  may  appear  under  the  eyes  and  along 
the  iinai',  lau^t'd  l»y  the  congestive  condition  of  the  jugular 
vein*  and  their  tributaries;  this  can  be  removed  by  any  of  the 
Maital  methods.  I »ut  .should  the  person  have  remained  in  the 
watei  ioi  M*\eial  da\  s  and  the  tissues  become  saturated  with 
the  watet  whuh  they  will  in  this  length  oi  time,  it  will  be  vcrr 
haul  lo  keep  the  bod\  %  atu!  the  co:i-I::i"n  will  certainly  be  vastly 
dUteiettt  Horn  iha:  ot  a  Nv!\  ;•.:*:  re:*:ntlv  drowned  ^r  that  has 
v»ul\   i\'inaiMv\!  »n  r.''.e  water  a  >:*   rt  ::t._-.     T'::-:  hv.man  body  nor- 
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into  the  air.  This  is  caused,  first,  by  more  favorable  means  for 
the  development  of  the  germs  of  decomposition,  and  second,  the 
action  of  the  air  upon  the  saturated  or  watery  tissues;  flies  will 
blow  these  subjects  and  should  decomposition  be  so  far  ad- 
vanced gasoline  should  be  sprayed  over  the  parts  blown  by  the 
flies.     Gasoline  kills  maggots  instantly. 

The  drowned  subject  always  presents  certain  forms  of  dis- 
coloration. These  are  the  results  of  the  venous  congestion  so 
common  in  other  forms  of  asphyxia;  the  blood  rushes  to  the 
brain  and  tissues  of  the  face,  and  death  usually  leaves  the  left 
ventricle  and  the  right  ventricle  firmly  contracted,  thus  pre- 
venting the  blood  from  entering  the  cavities  of  the  heart,  and 
forcing  it  into  the  large  venous  trunks  of  the  face  and  chest. 
Water  gains  admission  into  the  stomach  and  the  lungs,  and. 
if  left  there,  soon  begins  fermenting,  causes  purging  and  di? 
tention  of  the  parts  with  gas.  It  would  be  out  of  place  in  this 
article  to  tell  how  this  process  of  fermentation  begins,  or  just 
how  the  hydrogen  of  the  water  is  separated  from  the  oxygen 
and  forms  carburetted  hydrogen,  sulphuretted  hydrogen,  etc. 
The  only  study  the  embalmer  has  to  contend  with  is  the  re- 
moving of  the  gases  and  the  water  to  prevent  decomposition 
from  advancing  any  further  than  it  is  when  the  case  is  turned 
over  to  him.  As  soon  as  the  body  is  removed  from  the  water 
it  should  be  placed  in  some  receptacle  which  will  exclude  as 
much  of  the  air  as  possible.  Since  embalming  fluids  have  but 
little  effect  on  subjects  saturated  with  water,  it  will  be  best  to 
surround  them  with  hardening  compound,  or  lower  the  temper- 
ature to  30  degrees  F. 

In  Chicago  death  from  drowning  is  of  common  occurrence. 
If  the  body  has  been  in  the  water  for  several  days  it  is  impos- 
sible to  remove  the  blood,  as  it  will  be  firmly  coagulated.  The 
arteries  and  cavities  should  be  injected  with  a  strong  solution 
of  formaldehyde  and  the  bodies  should  be  covered  with  a  sheet 
or  bandages  saturated  with  this  agent;  this  prevents  skin  slip. 
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The  effects  of  sawdust,  zinc  sulphate,  sodium,  chloride, 
nitrates,  etc.,  are  very  well  known.  Hardening  compounds 
thrown  around  one  of  these  saturated  subjects  will  have  a  ten- 
dency to  absorb  much  of  the  water  from  the  tissues.  The  low- 
ering of  the  temperature  to  30  degrees  F.  does  not  alter  this 
chemical  change  in  the  least.  .  The  moisture  of  the  body  will 
readily  change  the  chemicals  above  named  and  will  pass  into 
the  sawdust.  The  change  of  the  fluids  from  the  body  to  the 
sawdust  requires  some  little  time,  but  when  once  set  up  it  is 
continuous.  Subjects  treated  by  this  method  have  a  tendency 
to  turn  yellow,  but  if  we  succeed  in  arresting  decomposition 
and  retain  the  remains  long  enough  for  identification,  we  have 
accomplished  our  work.  The  treatment  of  a  body  that  has  only 
been  in  the  water  a  few  hours  does  not  widely  differ  from  that 
of  any  of  the  ordinary  diseases,  the  blood  can  be  removed,  also 
the  water  and  then  gases.  The  body  should  receive  an  arterial 
and  cavity  injection.  A  body  that  has  been  in  the  water  several 
clays  or  weeks  may  be  considerably  benefited  by  local  injections 
of  fluid  into  the  muscular  parts  of  the  chest,  arms,  legs,  neck 
and  abdomen.  When  these  methods  fail,  freezing,  or  placing 
the  body  in  a  temperature  below  32  degrees  F.,  is  all  you  can 
do.     If  the  body  has  been  identified,  bury  as  soon  as  possible. 

Lightning,  Electric  Shocks,  Etc. — One  of  the  most  phenom- 
enal changes  in  the  muscular  system  of  one  struck  bv  lightninrr 
is  the  fact  that  no  rigor  mortis  occurs,  or  if  it  does  it  passes  off 
too  soon  to  be  observed.  There  is  a  paralysis  of  the  central 
•nervous  system,  and  blood  is  generally  found  in  both  the  arterial 
and  venous  system.  This  blood  is  but  little  altered  in  color 
from  normal  living  blood,  but  sometimes  the  corpuscular  ele- 
ments are  changed  considerably.  Oftentimes  there  is  no  mark 
or  apparent  post  mortem  change  whatever,  while  in  other  cases 
the  body  may  be  more  or  less  burned,  the  vessels  of  the  brain 
may  be  congested,  and  arteries,  veins  and  viscera,  ruptured,  the 
suriace  of  the  body  discolored  in  the  form  of  hypostatic  spots. 
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etc.  The  tendency  is  towards  early  decomposition  in  the  bodies 
of  those  struck  by  lightning,  while  in  those  electrocuted  by  me- 
chanical means,  live  wires,  etc.,  the  body  stiffens  and  takes  on 
considerable  rigor  mortis  which  does  not  readily  pass  off.  The 
blood  retains  its  scarlet  appearance  for  many  hours  and  its  cor- 
puscular elements  are  but  slightly  altered.  Gibbons  claims  that 
electricity  does  not  kill  and  that  if  proper  means  were  resorted 
to,  all  bodies  shocked  by  live  wires,  or  electrocuted,  could  be  re- 
stored  to  life.  As  those  struck  by  lightning  putrefy  rapidly,  it 
is  best  to  inject  the  arteries  and  cavities  thoroughly.  If  there 
is  considerable  leakage  then  the  arteries  of  the  extremities,  head 
and  neck,  should  be  specially  injected.  Discoloration  will  dis- 
appear when  the  arteries  have  been  injected. 

Congestion  of  the  Lungs. — Congestion  of  the  lungs  is  a 
condition  signifying  an  increase  in  or  abnormal  fullness  of  the 
capillaries  of  the  air  cells  of  the  lungs ;  Active  congestion  when 
due  to  an  abnormal  increase  in  the  circulation ;  and  Passive 
when  caused  by  an  impeded  outflow  from  the  capillaries. 

This  disease  oftentimes  proves  fatal  within  a  few  hours,  and 
as  the  pulmonary  circulation  is  entirely  cut  off  by  coagulated 
blood  in  the  lumen  of  the  vessels,  the  injection  of  fluid  through 
the  arteries  does  not  always  penetrate  the  structure,  as  the 
bronchial  vessels  are  also  affected  bv  the  disease. 

Post  Mortem  Appearances. — The  hyperaemic  lung  has  a 
bloated,  dark  red  appearance,  its  vessels  are  distended  to  the 
uttermost  with  dark,  coagulated  blood,  the  tissues  are  succulent 
and  relaxed,  a  bloody,  frothy  liquid  is  present  in  the  bronchi, 
and  the  alveolar  walls  are  so  much  swollen  that  the  congested 
lung  shows  scarcely  any  indication  of  its  cellular  structure,  and 
in  many  instances  resembles  the  tissues  of  the  spleen. 

Treatment. — The  most  important  fact  for  the  embalmer  to 
remember  is  the  condition  of  the  lungs.  Purging  is  of  verv 
frequent  occurrence  and  will  yield  only  to  the  most  heroic  treat- 
ment.   Inject  the  thoracic  cavity  with  as  much  fluid  as  the  cav- 
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;>  'v  *  v%u.  'Iku  follow  with  arterial  and  needle  embalming. 
;*v  *v^*  u*x  should  ba  used  and  the  bronchial  tubes  should 
s^  Xi^auu  vwt**  ^c  preservative.  Plugging  the  nose  and 
.wvm*  w»u*  cotton  should  be  sufficient,  but  if  purging  still  con- 
.u^\n  i  may  be  necessary  to  inject  both  the  trachea  and  oeso- 
•\u^un  afterwards  lifting  them. 

W*ur«y.  Pleurisy  is  a  plastic  inflammation  of  the  pleural 
\av,s4  characterized  by  sharp  pains  in  the  side,  a  dry  cough,  dif- 
ficulty m  breathing,  fever,  etc.  It  sometimes  follows  an  attack 
oi  pneumonia,  being  a  complication  of  that  disease;  it  is  also 
secondary  to  smallpox,  pericarditis,  Bright's  disease,  or  rheu- 
iiutiMii.  In  all  those  cases  where  death  has  resulted  from  pleu- 
u\\,  either  acute  or  chronic,  there  will  be  found  in  the  pleural 
iac  oi  the  effected  side  a  large  amount  of  serous  fluid.  This 
thud  is  principally  composed  of  albumen,  but  oftentimes  tu- 
bvule  baccilli.  and  other  micro-organism,  such  as  the  pus  occi, 
a»e  present,  On  account  of  this  accumulation  in  the  pleura,  the 
heait  is  pushed  to  one  or  the  other  sides,  according  to  the  side 
which  is  effected  with  the  disease.      If  it  be  on  the  left  side,  the 

heait  will  be  found  a  little  more  to  the  right,  and  in  extreme  cases 
it  uiav  i-M  on  the  diaphragm  and  be  almost  entirely  on  the  right 
side.  lhiring  my  lectures  and  demonstrations  to  a  special  class 
in  the  Ohio  Medical  University,  in  February,  1895,  I  was  dem- 
onstrating the  methods  of  cavity  embalming,  when  in  intro- 
ducing the  trocar  between  the  first  and  second  ribs,  right  side, 
ol  a  male  subject,  which  was  on  the  dissecting  table,  I  was  sur- 
prised b\  a  lar^e  amount  of  pus  appearing  at  the  opening  of  the 
t«ocai  \\  it  It  this  knowledge  alone  I  knew  that  the  patient  had 
died  ol  pleurisy.  I  removed  the  trocar  from  the  upper  part  of 
the  thotaiii  cavity  and  inserted  it  between  the  seventh  and 
cll'hllt  iil»,  and  was  able  to  remove  nearlv  a  quart  and  a  half 
rl   put  uh  nt    material  which   was  rapidly  undergoing  decomposi- 
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Treatment — In  order  to  successfully  embalm  a  body  dead  of 
pleurisy  the  embalmer  should  aspirate  the  pleural  sac  and  re- 
move all  the  serous  fluid;  after  which  the  treatment  will  be 
much  the  same  as  an  ordinary  case,  unless  there  be  a  complica- 
tion such  as  pneumonia,  Bright's  disease,  etc.,  when  the  meth- 
ods of  treatment  laid  down  under  the  chapter  devoted  to  those 
diseases  should  be  employed  in  conjunction  with  those  alreadv 
given.  The  body  should  receive  a  thorough  arterial  and  cayit" 
injection. 

Dropsy,  Anasarca,  Blight's  Disease,  Chronic .  Diffuse  Ne- 
phritis, Etc. — It  would  be  out  of  place  in  a  work  of  this  kind 
to  give  an  exhaustive  description  of  Bright's  disease,  since  em- 
balmers  are  only  required  to  handle  the  case  after  death ;  it  is 
more  important  that  the  embalming  be  thorough  and  complete. 
.  Dropsy  causes  an  increase  in  the  watery  constituents  of  the 
body,  and  when  the  dropsy  is  general  there  is  hardly  a  tissue 
that  is  not  overcharged  with  this  fluid,  even  the  marrow  in  the 
bones  will  contain  a  large  amount  of  it.  If  the  case  be  an  ex- 
treme one,  the  eyelids  and  face  will  be  congested  and  swollen, 
as  will  all  the  other  parts  of  the  body ;  the  abdominal  cavity 
and  the  thoracic  cavity  will  contain  a  large  amount  of  serous 
fluid.  Not  infrequently  the  pericardial  sacs  and  the  pleurae 
will  be  filled  with  the  fluid  also.  The  rapidity  with  which  a 
dropsical  case  begins  decomposition  is  a  factor  that  calls  for 
the  most  urgent  treatment  from  the  start.  In  a  very  few  hours 
after  death,  on  account  of  the  moisture  in  the  body  the  skin  be- 
gins to  form  vesicles,  which  rupture  and  allows  the  contained 
fluid  to  escape,  slipping  of  the  skin  follows  this,  or  it  may  occur 
without  the  formation  of  these  vehicles  or  blisters.  Gases  arise 
within  the  cavities  and  press  upward  upon  the  large  blood  ves- 
sels, causing  the  face  to  discolor  (venous  congestion),  while -at 
the  same  time  if  the  pressure  is  sufficient,  you  will  have  capil- 
lary hemorrhage,  from  the  lungs  and  stomach,  which  will  manl- 
iest itself  in  the  purged  material  which  will  soon  make  itself 


przseir  it  Ac  rnoutn  init  nascrrls.     "! 
itxui  in  Ac  "ic#L*f  rsn  ic  tscmxcvrt  'ly  -±ut  irr^awrrt  if  Ac 
mi  Ac  rfcsn^   narts   if  Ac  «rreaiinc±.     If  i   snjt  jzmnxxxt:    xE 
ic  ar^senr  in  Ac  '^asaes.  Ac  imy=r  will  snir  inwn  inm 

pars  acsr:^  in  inefr.  "eavTii^  Ac  :nar<r  if  Ac 
ices  icr  tissnacsr  5ir  *erj**rzL  innr*. 

Tic  :r»snncnt  if  «  tnoscsl  3se  .s  Ac  snxc  vTgLac    t 
ax  Ac  none  ^r  n  irr^-soc  anbdc*    Ac   axEir^ic^   it=mjp   mi— 
in  Ae  ran  ti  ir^r^nz  serins  msr^rrsi-  iczinnn*- 
J3.  Ac  3iiirTJc  Acsc  Aimc*  «r»  ii^¥."s-/«  y«m«eL  ifhsr  n 
As  *ict   is  -."six  *r*.   rsilcri  11  "3±c;*  sn  'f  i   iiniisisi 
Aar  id  Ac  J5i=cs  sr*  ^^nr^^t  z-im  Ac  linTsrzir  rsn: 


nsv    ic  atTrjnna^iTcrt    17    nscr^nqr  l  T-rirsr   iitit   zic    iiiitmms 
init  imi  Ac  -icsr  -.i'-trr      Tic  XjMcs  nr~inr  ic=r  ."smivqui 
i«r  fivn    vil  ic  ir  -*mr.r*    ss  miiA  i=r  :#:^3hfcL  Ac  mjius 
rnminsnrn    tthi   Ac    inr        7"r=r.    -^m:'— '    l.1    ti^   fsnic    i 
-iii»    ra- "•*»*--     "•'"   "annirr^-   ?r.i    Ait   "r^rar   in  :    i^-prinmr 
rraw   -jTi-;::.'     y    r.—r-c::     *l.-t    ir-~»-*   ~:r    :*:•  ■■.-    *  -*-     -    -^t 
tisn    inc  "f -7:*   n:iii'rnt*r:.      -    v:*'      "~-  *"  "■"■-   " :-~        ~?«-    rj 
*ian<i*=  ::.•  -rr>— ir-r  -•    :n:rr  — "i:  ~ '-*     -v -■  -  -  ;_->       v     :r 
•3SCS.    *'*  K\    v  :i**T  "Tr*  ".     -*."cr    .-    :----•—-      :  --         ::~    :*  :^    ^    rui^t- 

c      -fli*t..       «..:('.    I  -■  ■*       -T 

;.r   .....    --    -r.-rr    -.:■-   ;  '  '  mrr:".i  """    ~    ""  *   tt~    ll-      **v     ,%; 

7  ••»,•■  ■  •  .*  *•    *■•       ,  *  TT  i  -     -  •-  ■  "*     "••■*- 


j: 


f  .•  iy-» 


i  »r 


-  -—■»■». 


\  :  - 


.*s 


*         *  r- 


TREATMENT    OF    SPECIAL    CASES.  305 

should  next  proceed  to  remove  it  from  the  extremities.  This 
can  be  successfully  accomplished  by  the  aid  of  a  sharp  bis- 
toury and  bandages.  I  find  that  a  rubber  bandage  about  four 
inches  in  width  and  five  yards  in  length  answers  the  purpose 
best,  although  the  ordinary  cotton  roller  bandage  will  answer 
the  purpose  admirably.  If  the  lower  limbs  are  to  be  worked 
on  first,  the  bandaging  should  begin  at  the  feet,  as  it  should 
begin  at  the  hands  in  case  the  fluid  is  to  be  removed  from  the 
upper  extremities.  Beginning  at  the  feet,  the  operator  should 
bandage  as  firmly  as  possible,  gradually  approaching  the  knee. 
He  will  find  that  the  fluid  in  these  parts  will  begin  to  make 
pressure  above  the  bandage,  in  the  form  of  a  watery  tumor  just 
beneath  the  skin ;  whenever  this  appears  the  vesicle  shoufd  be 
opened  and  the  water  permitted  to  escape,  after  which  the 
bandaging  should  be  continued  upward  and  the  operation 
repeated  until  all  the  fluid  has  been  removed.  It  will  surprise 
you  the  amount  of  fluid  that  can  be  removed  from  a  dropsical 
subject.  After  the  fluid  has  all  been  removed,  you  will  find 
that  the  face  and  neck  are  still  swollen  and  possibly  discolored. 
You  should  proceed  to  remove  this  by  elevating  the  body  to 
an  angle  of  forty-five  degrees.  Use  the  needle  process  and 
drain  off  the  fluid,  from  the  face  which  in  dropsical  cases  al- 
ways remains  th!n.  The  arteries  and  cavities  should  then  be 
injected.  In  case  the  artery  is  injected,  the  blood  can  be  re- 
moved from  the  veins  by  inserting  the  flexible  silk  catheters, 
commonly  used  for  such  purposes.  It  is  not  necessary  to  re- 
move the  blood  in  order  to  get  a  good  result.  With  some  fluids 
I  would  advise  its  removal.  You  should  use  as  much 
fluid  as  possible  when  injecting  a  dropsical  case,  but  unneces- 
sary flooding  of  the  tissues  should  be  avoided,  after  you  have 
embalmed  the  body  arterially,  either  by  the  combined  arterio 
venous  or  the  arterial  method  alone,  the  cavities  should  receive 
attention.  The  chest  cavity  should  receive  from  one  to  three 
quarts  of  fluid,  and  if  it  has  been  necessary  to  open  the  abdo- 


men  the  cavity  shoold  be  saturated  with  the  following  ci 
pound,  after  which  it  should  be    closed,    asing    a    Terr    close 
stitch  bringing  the  parts  as  neatly  together  as  possible: 

Arsemoas   acid    One  pocad 

Zinc  sulphate One  pocmf 

Salt  peter   - Onepoirad 

Sawdust —  -qs.  add  to  fiC  the  cavity. 

cr  53001*1  this  cot  be  at  hand  the  operator  shoold  cse  sawdost 
saturated  with  a  formaldehyde  SnkL  In  tact  no  other  acids 
except  those  crrrtarrriig  tocmataehvde  shoold  be  nsed  hi  a 
dropsical  szd>;ect- 

A  body  treated  after  the  above  method  win  grre  yoc 
zaest  satisfactory  resets,  and  may  be  kept  as  cat^ra!  as 
case  leaf  of  sccte  other  disease.     It  the  bc<fy  s  to  be  kept 
Iccg  rrre.  'X*  is  to     be     transported     a     axis:  ierable     d^s: 
altho-tigh   it   is  -«:c  necessary,  it    -k\.\  be   if-risatle  to   b*^» 
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Tuberculosis. 

Tuberculosis  (consumption)  is  an  infectious,  contagious 
disease.  There  are  two  varieties — the  acute  and  the 
chronic.  It  is  caused  by  the  entrance,  into  the  system,  of  the 
bacillus  tuberculosis,  which  causes  the  formation  of  tubercles 
in  the  lungs.  These  break  down,  rupture,  causing  hemor- 
rhages and  ultimately  cavities  to  fo;  m  in  the  substance  of  the 
lung.  The  disease  is  characterized  by  an  accelerated  pulse, 
cough,  gradual  emaciation  and  hectic  fever.  The  specific  germ 
of  the  disease  is  found  in  the  tubercles  and  in  the  sputum  and 
fluids  of  the  body.  It  is  not  an  eminently  contagious  disease. 
However,  the  embalmer  should  be  careful  not  to  come  in  con* 
tact  with  any  of  the  discharges  from  the  subject,  for  if  he  be 
a  susceptible  person  he  might  acquire  the  disease  from  pre- 
paring the  body. 

The  treatment  of  a  consumptive  case  depends  to  a  great 
extent  upon  the  condition  of  the  lungs.  If  the  disease  has 
advanced  very  far  and  there  arc  cavities  in  the  lungs,  there 
will  be  more  or  less  leakage  when  the  subject  is  injected  w;.th 
the  preservative  solution ;  this  leakage  is  caused  by  the  tuber- 
cle. Just  as  soon  as  the  disease  advances  far  enough  to  cause 
a  rupture  of  the  vascular  system  of  the  lungs,  we  have  cavities 
formed  in  the  substance  of  that  organ.  The  blood  of  the  con- 
sumptive is  also  very  much  altered,  is  thin  on  account  of  the 
diminished  amount  of  fibrin,  it  is  also  diminished  in  amount: 
thus  only  a  small  amount  of  blood  can  be  removed  from  the 
body  of  a  tuberculous  subject. 

The  body  of  a  consumptive  subject  may  present  peculiar 
conditions  to  the  embalmer.  It  may  be  greatly  emaciated  or 
there  may  be  only  a  slight  degree  of  emaciation.  The  patient 
may  have  died  from  the  immediate  effects  of  a  hemorrhage 
from  the  lungs  or  may  have  lost  strength  gradually  and  finally 
die  from  general  exhaustion  or  cnemia. 
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If  the  subject  is  one  that  has  not  died  from  the  immediate 
effects  of  a  hemorrhage,  then  very  simple  treatment  will  be  all 
that  is  necessary. 

A  slow  and  careful  injection  of  the  brachial  artery  may 
distribute  the  fluid  over  the  entire  system  in  such  quantities 
as  to  thoroughly  and  permanently  preserve  the  body,  but  the 
injections  of  the  tubercular  subjects  must  be  made  very  slowly 
and  from  one  to  two  hours  should  be  taken  in  filling  the  arterial 
system.  It  should  be  remembered  that  the  bronchial  vessels 
and  the  entire  vascular  system  of  the  lungs  is  weakened  and 
in  many  cases  destroyed  by  the  ravages  of  the  disease,  and 
even  in  these  cases  where  the  immediate  cause  of  death  is  not 
brought  about  by  hemorrhage,  a  rupture  is  liable  to  develop  in 
these  vessels  caused  by  the  pressure  of  the  fluid,  so  that  it  will 
escape  from  the  mouth  and  nose. 

It  was  the  practice  in  past  years  to  stop  the  arterial  injec- 
tion as  soon  as  we  had  a  leakage  from  the  lungs,  but  experience 
has  taught  us  that  this  is  wrong,  and  today  we  find  it  a  little 
more  difficult  to  preserve  the  subject,  hut  the  body  of  one 
dead  of  consumption  can  bo  as  thoroughly  disinfected  and 
embalmed  as  the  br.lv  of  one  dead  from  some  other  cause,  not 
interfering  with  the  circulation 

Again  the  emhalmer  should  remember  that  he  may  have  an 
internal  leakage  into  the  pleural  cavity  or  into  the  abdominal 
cavity,  and  when  such  cases  occur,  they  are  very  misleading. 
and  the  emhalmer  would  imagine  that  the  f.uid  has  passed  over 
the  entire  system,  but  '.he  autopsy  upon  such  subjects  will 
reveal  a   larce  tjuan:::y  of  :V.tid   in   the  !::ng  cavity  or  in   the 
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from  the  mouth  and  nose  at  the  time  of  the  injection;  and 
third,  where  leakage  occurs  in  one  or  the  other  great  cavities 
without  making  its  appearance  at  the  mouth  and  npse. 

Treatment  of  the  Consumptive  Subject  Where  Complica- 
tions Do  Not  Arise. — The  general  appearance  would  indicate  a 
very  small  amount  of  blood,  and  while  in  former  times  it  was  the 
practice  to  remove  the  blood  from  all  subjects,  there  is  not  one 
embalmer  in  ten  thousand  who  would  think  of  removing  the 
blood  from  the  body  of  a  consumptive  subject.  This  blood  is 
very  thin  and  deficient  in  fibrin  and  hemoglobin ;  it  is  also 
diminished  in  quantity,  consequently  no  trouble  can  arise  from 
this  source. 

On  account  of  the  general  emaciated  condition  of  the  sub- 
ject I  would  give  preference  to  the  common  carotid  artery. 
The  carotid  artery  having  been  taken  up,  the  injection  should 
be  made  very  slowly  downward  towards  the  feet,  and  for  this 
purpose  the  right  common  carotid  artery  should  be  used. 

The  injection  should  be  very  slow  and  gradual.  After  in- 
jecting one  or  two  quarts  downwards,  in  the  arteries,  from 
eight  to  twelve  ounces  of  fluid  should  be  injected  upwards 
through  the  common  carotid  arteries  and  the  injection  into  the 
carotid  arteries  should  be  made  with  a  double  carotid  injector. 
This  gives  a  uniform  distribution  of  the  disinfecting  fluid, 
and  both  sides  of  the  face  will  present  an  even  appearance, 
while  if  only  one  carotid  artery  is  injected  upwards,  the  side 
upon  which  the  injection  is  made  will  show  a  more  pro- 
nounced effect  of  the  fluid  than  the  other  after  completing  the 
injection. 

Embalming  fluid  should  be  injected  into  both  the  right  and 
left  pleural  cavities  and  into  the  abdominal  cavity.  Fluid  should 
also  be  injected  directly  into  the  bronchial  tubes,  either 
through  the  nasal  tube  or  by  opening  the  trachea  and  injecting 
both  the  right  and  left  lungs  through  the  main  bronchus. 

Treatment  of  Consumptive  Cases  Where  a  Leakage  Devel- 
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ops. — As  the  brachial  artery  is  the  artery  most  commonly  em- 
ployed by.  the  profession,  we  will  say  that  this  artery  has  been 
taken  up  in  its  middle  third,  and  we  proceed  to  inject  the  ar- 
terial system  through  the  brachial.    After  about  a  pint  or  two 
of  fluid  has  been  injected,  the  embalmer's  attention  is  suddenlv 
called  to  an  escape  of  the  disinfecting  fluid  from  the  mouth  and 
nose.     This  indicates  that  a  hemorrhage  has  taken  place  in  the 
pulmonary  or  bronchial  arteries,  generally  the  latter,  and  that 
the  fluid  injected  into  the  brachial  is  escaping  from  the  injured 
vessels  at  that  point.    The  fluid  then  passes  to  the  cavity  and  finally 
into  the  smaller  bronchi,  thence  upwards  into  the  bronchial  tubes 
and  out  into  the  mouth  and  nose.     It  would  make  little  difference 
if  we  injected  50  quarts  of  fluid  into  such  subjects  if  the  fluid  all 
rail  olit  of  the  mouth  and  nose;   it  would  be  impossible  to  disinfect 
such  a  body,  and  for  that  reason  as  soon  as  the  fluid  appears  at 
the  mouth  and  nose  the  injection  through  the  brachial  artery  should 
cease.     The  embalmer  should  inject  about   four  to  six  ounces   of 
fluid   downward   towards  the  palm  of  the  hand  and  then  tie  the 
brachial  arterv  above  and  below. 

He  should  also  be  careful  to  ligate  all  veins  which  mav 
have  been  injured  during  the  operation.  After  this  lie  should 
open  up  and  expose  both  the  right  and  left  common  carotid 
arteries  and  trachea.  The  right  and  left  common  carotid  ar- 
teries having  been  brought  into  the  wound,  and  placed  on  tin* 
separator,  the  right  common  carotid  artery  should  be  opened 
and  at  the  same  time  a  ligature  should  he  placed  around  the 
left  common  carotid  artery  in  order  to  prevent  a  .sudden  pres- 
sure upon  that  side  of  the  face.  The  body  should  then  ho  in- 
jected downwards  through  the  right  common  carotid  arterv. 
The  injection  should  he  made  as  rapidly  as  possible  in  order  to 
force  the  fluid  downward  through  the  aorta  towards  tho 
feet.  After  von  have  injected  one  or  two  quarts  oi  fluid. 
*u-   -1 •  -I . I...   :♦.-   nnn,»nranre  at   *u~  •nouth  and   nose 
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thus  showing  that  the  pressure  has  reached  the  lungs  and  that 
you  are  getting  a  hemorrhage  or  leakage  from  these  organs. 

As  soon  as  this  occurs,  both  common  carotid  arteries  should 
be  taken  up  and  injected  upward  and  about  eight  to  ten  ounces 
of  fluid  should  be  injected  upward  into  the  face  and  cranial 
cavity.  The  fluid,  one  injects  upward  through  the  carotid  ar- 
tery, will  pass  up  through  the  external  carotid  artery  to  the 
face  and  through  the  internal  carotid  artery  to  the  circle  of 
Willis.  It  will  pass  around  the  circle  of  Willis  and  gradually 
come  down  through  the  vertebral  ^rtery  and  empty  into  the  sub- 
clavian. A  portion  of  the  fluid  may  escape  outward  towards  the 
arms,  but  not  enough  to  insure  a  thorough  disinfection  of  these 
parts.  Fluid  injected  upward  through  the  carotids  will  thor- 
oughly disinfect  the  head,  face  and  neck  and  the  contents  of  the 
cranium,  the  brain  and  the  upper  part  of  the  medulla  and  cord. 

The  embalmer  should  be  careful  not  to  inject  more  than 
eight  to  ten  ounces  of  fluid  upward,  as  it  may  have  a. tendency 
to  cause  a  swelling  of  the  face.  Oftentimes  six  to  eight  ounces 
will  suffice.  After  finishing  the  injection  of  the  carotid,  the 
axillary  artery  should  be  taken  up  and  injected  towards  the 
palms  of  the  hands.  About  eight  or  ten  ounces  of  fluid  should 
be  injected  downward  in  each  arm.  Both  the  thoracic  and  ab- 
dominal cavities  should  be  injected,  and  as  the  trachea  has  al- 
ready been  exposed  during  the  operation  upon  the  carotid,  the 
lungs  should  be  injected  direct.  The  nose  and  throat  and 
mouth  should  be  thoroughly  disinfected  by  injecting  these 
cavities  through  the  nasal  passage  by  means  of  the  nasal  tube. 
These  parts  should  then  be  closed  with  dry  absorbent  cotton. 
Thi>  will  complete  the  process. 

Embalming  of  the  Consumptive  Subject  Where  the  Leak- 
age Occurs  Internally. — This  is  possibly  the  most  difficult  case 
of  all.  The  embalmer  takes  up  the  brachial  artery,  opens  it  and 
puts  his  tube  into  the  vessel,  and  commences  the  injection.  He 
injects  a  quart  of  fluid,  and  there  is  no  pressure.     It  is  followed 
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with  two  or  three  quarts  with  no  indication  of  pressure  either 
upon  the  bulb  of  the  syringe  or  backward  upon  the  pump,  if  this 
instrument  is  used.  A  fourth  and  even  a  fifth  quart  of  fluid 
may  be  injected  into  the  artery,  and  still  no  pressure.  When  a 
subject  takes  more  than  four  quarts  of  fluid  and  the  arteries  do 
not  show  by  some  way  or  another  that  the  capillaries  all  over  the 
body  are  being  filled,  it  is  evidence  of  a  leakage  in  some  of  the 
cavities  of  the  body.  Oftentimes  when  the  fourth  or  fifth  quart 
is  being  injected,  the  abdomen  or  chest  will  beein  to  swell,  thus 
indicating  the  point  where  the  leakage  has  occurred. 

By  palpating  over  the  part  and  carefully  sounding,  one  can 
tell  whether  he  is  dealing  with  the  formation  of  gas  or  a  leakage. 
Ninety-nine  times  in  every  hundred  it  is  a  leakage  of  the  fluid. 
In  such  a  case,  it  is  necessarv  to  inject  the  brachial  artery 
downward  toward  the  palms  of  the  hands  and  the  femoral  to- 
ward the  feet. 

Take  up  the  carotid  artery  and  inject  upward  in  order  to 
secure  a  circulation  to  the  face  and  neck,  at  the  same  time  in- 
ject downward  rapidly  so  as  to  force  the  fluid  into  the  un- 
divided arteries  as  rapidly  as  possible.  Follow  this  with  a  general 
cavity  injection,  and  be  sure  to  inject  the  trachea  and  pleural 
cavities  separately.     This  treatment  is  generally  successful. 

If,  however,  the  body  is  in  a  mortuary  at  your  own  estab- 
lishment, the  taking  up  of  so  many  arteries  will  not  be  neces- 
sary, and  if  the  leakage  has  occurred  in  the  intestines  due  to  a 
tubercular  condition  of  the  mesentery,  you  could  open  up  the 
abdomen  and  secure  the  leak  by  simply  putting  a  clamp  upon 
the  artery  affected,  or  tying  it  off.  Tn  one  such  case,  I  found  the 
hemorrhage  to  occur  through  the  inferior  vesical  branch  of  the 
internal  iliac  artery.  Tt  was  secured,  and  after  that  the  bodv 
was  embalmed  by  simply  injecting  the  brachial.  But  in  the 
home,  such  a  proceeding  is  almost  impossible,  and  the  treat- 
ment as  above  given  will  be  found  satisfactory. 

On  account  of  the  sinking  of  the  eves  of  a  consumptive 


TREATMENT    OF     SPECIAL    CASES.  313 

subject,  I  have  found  that  an  injection  directly  into  the  globe 
of  the  eye,  thus  hardening  and  preserving  the  aqueous  and 
vitreous  humor,  gave  better  appearance  to  the  subject  than 
when  such  an  injection  had  not  been  made,  and  for  that  reason 
all  of  these  subjects  presenting  such  an  appearance  should  re- 
ceive an  injection  directly  into  the  globe  of  the  eye,  so  as  to 
keep  the  eye  in  a  natural  position.  A  forced  injection  upward 
through  the  common  carotid  will  oftentimes  swell  the  entire 
face,  head  and  neck,  and  where  swelling  is  only  slight,  the  sub- 
ject appears  more  like  he  had  been  sick  only  a  few  months 
previous  to  his  death  and  oftentimes  looks  more  natural.  In 
performing  this  operation,  however,  a  person  must  be  of  good 
judgment,  as  considerable  harm  might  be  occasioned  if  too 
much  fluid  is  used. 

Mother  and  Unborn  Child. 

The  method  of  embalming  in  cases  of  pregnancy  will  varv 
according  to  the  age  of  the  foetus,  or  the  length  of  time  which 
lias  elapsed  since  conception  took  place.  If  the  mother  is  only 
in  the  second  month  of  gestation,  then  the  treatment  laid 
down  for  ordinary  cases  will  apply  very  well;  arterial  and 
cavity  injection  will  be  all  that  is  required,  unless  the  mother 
dies  of  sonic  i)i  the  low  type  fevers,  such  as  typhoid,  etc.,  when 
it  will  be  well  to  pay  special  attention  to  the  abdominal  cavity, 
the  intestines,  and  for  should  a  leakage  occur  it  will  be  neces- 
sary to  inject  the  extremities  separately  and  complete  the 
procr>>  by  cavity  and  needle  injection.  After  the  second 
month  there  is  an  indirect  circulation  from  the  arteries  of  the 
tnothrr  to  the  vascular  system  of  the  foetus.  It  is  hardly  prob- 
able that  embalming  fluid  injected  into  the  arteries  of  a 
parent  who  had  died  during  the  first  few  weeks  of  gestation 
would  penetrate  the  embryo.  This  is  because  of  the  difference 
wh:  ir  ocular  system  of  mother  and  child  as 
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fluid  gets  into  the  arteries  and  veins  in  the  needle  process,  you 
can  readily  see  how  the  fluid  penetrates  the  mcmbrana  decidua 
and  enters  the  vascular  system  of  the  child.  The  fluid  enters 
the  membrane  by  the  process  of  absorption,  percolation,  osmo- 
sis, etc. 

Regarding  the  question  of  osmosis,  or  the  transudation  of 
fluid  through  animal  membrane:  When  the  needle  process  is 
used,  the  needle  is  pushed  into  the  cavity  of  the  cranium  and  is 
plunged  between  the  dura  mater  and  the  pia  mater,  the  in- 
jected fluid  flows  down  into  the  arachaodinal  spaces  until  they 
become  filled ;  and  then  from  the  continued  pressure  which  is 
exerted  the  fluid  is  forced  through  the  large  venous  sinuses  in 
the  cavity  of  the  cranium  and  into  the  venous  circulation,  then 
gradually  into  the  arterial.  The  same  process  takes  place 
when  we  inject  fluid  into  the  body  of  a  pregnant  mother;  the. 
fluid,  after  circulating  through  the  uterine  arteries,  is  carried 
by  them  into  the  placenta,  where  it  is  distributed  to  the  ma- 
ternal part  of  that  organ  and  subsequently  to  the  large  sinuses 
next  to  the  membrana  decidua.  Embalming  fluids  being  com- 
posed of  various  salines,  the  process  of  osmosis  is  favored  and 
the  fluid  reaches  the  foetal  surface  of  the  placenta,  is  carried 
into  the  chorionic  villi,  and  from  there  into  the  umbilical  vein 
and  into  the  body  of  the  child. 

It  will  be  seen,  then,  that  certain  fluids  injected  through 
the  arteries  of  the  mother  will  penetrate  the  vascular  system 
of  the  foetus  and  embalm  the  child  in  utero.  You  can  safely 
relv  on  this  circulation  between  the  third  and  ninth  months  of 
pregnancy.  But  should  the  mother  die  of  some  disease  where 
the  blood  is  thickened  or  coagulated,  then  the  circulation  may 
be  impeded  and  it  will  be  necessary  for  you  to  penetrate  the 
cavity  of  the  uterus,  (womb)  with  the  trocar  and  force  suffi- 
cient fluid  into  the  origan  to  surround  the  child.  The  trocar 
should  enter  the  fundus  or  top  of  the  womb,  as  the  fluid  will 
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remain  in  the  cavity  of  the  organ  better  than  when  it  is  in- 
jected from  the  side.    The  amniotic  fluid  should  first  be  removed 

"Childbirth,"  "Peritonitis,"  "Puerperal  Fever,"  Etc. 

If  the  child  is  bom,  and  the  mother  dies  from  hemorrhage, 
shock,  puerperal  fever,  peritonitis,  or  puerperal  eclampsia,  the 
treatment  will  be  vastly  different  from  that  which  would  apply 
to  the  mother  and  unborn  child.  It  will  be  found  that  the 
blood  of  the  mother  is  greatly  increased  during  pregnancy,  and 
if  the  death  is  not  due  to  hemorrhage  there  will  be  a  large 
amount  of  this  blood  in  the  body.  If  the  mother  dies  of  puer- 
peral fever  or  peritonitis,  there  will  be  a  large  amount  of 
gas  in  the  abdominal  and  thoracic  cavity,  also  in  the  blood  in 
the  venous  system  caused  by  the  action  of  the  putrefactive  bac- 
teria; this  gas  sometimes  increases  so  rapidly  as  to  .almost  burst 
the  cavity  in  a  few  hours  after  death ;  the  gas  is  also  very  poi- 
sonous and  should  be  avoided  as  much  as  possible  by  the  oper- 
ator. 

In  puerperal  eclampsia  the  gases  will  not  arise  as  rapidly  as 
they  do  in  the  cases  just  quoted,  but  there  is  always  an  early 
tendency  towards  putrefaction  and  the  blood  remains  thin  and 
may  be  easily  removed  by  opening  the  basilic  or  jugular,  or  bv 
draining  from  the  right  auricle.  Discolorations  are  very  apt  to 
appear  in  this  class  of  eases,  and  the  skin  will  slip  in  some  as 
early  as  twelve  hours  after  dissolution  has  taken  place. 

Treatment. — The  first  thing  to  do  in  a  case  of  childbed 
fever  (puerperal  fever)  where  tissue  gases  have  formed,  is  to 
inject  both  the  arterial  and  venous  system.  This  will  be  un- 
necessary if  the  death  was  caused  by  hemorrhage,  in  which 
case  it  will  be  found  that  yellow  discolorations  will  aopear  on 
the  sides  of  the  face  and  under  the  eyes.  The  blood  can  be 
removed    bv    opening   the    basilic    vein    (left)    and    inserting   a 
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blood  may  be  drained  from  all  parts  of  the  body.  This,  how- 
ever, is  not  necessary  if  proper  chemicals  are  used  in  the 
balming  fluids.  Tn  fact  science '  has  demonstrated  that  blood 
need  not  be  drawn  from  the  body  in  order  to  thoroughly  disin- 
fect and  embalm  it. 

The  blood  in  this  class  of  cases  is  literally  alive  with  germs 
of  septicaemia  and  puerperal  fever,  and  the  operator  should 
use  care  not  to  allow  any  abraded  spot  on  his  hand  to  come  in 
contact  with  this  infected  fluid.  After  the  blood  and  gases 
have  been  disinfected  an  injection  should  be  made  into  the 
vascular  system  by  the  arteries  direct  or  by  the  combined  meth- 
od of  injecting  both  the  arterial  and  venous  system  at  the  same 
time.  Enough  fluid  should  be  used  at  the  time  of  the  first  in- 
jection to  distend  the  superficial  veins  on  the  forehead  and  on 
i he  dorsal  surface  of  the  feet.  A  thorough  cavity  injection 
ohould  complete  the  process. 

In  the  course  of  the  next  ten  hours  after  the  embalming  has 
been  performed,  it  will  be  found  in  a  great  many  cases,  that 
there  is  a  leakage  from  the  vagina;  this  should  be  stopped  bv 
tamponing  the  cavity  with  pledgits  of  cotton.  On  account  of 
the  enlarged  condition  of  the  uterus  and  vagina,  at  the  termina- 
tion of  gestation,  you  will  be  able  to  use  a  large  amount  of 
cotton,  which  should  be  soaked  in  fluid  and  then  squeezed  dry 
before  placing  in  the  cavity.  A  competent  lady  assistant  in  this 
class  of  cases  will  not  only  be  a  great  help  to  you,  but  will  gain 
you  many  friends  that  will  be  life-long  admirers  of  your  work 
and  skill.  If  the  body  is  not  keeping  well  on  the  second  day,  it 
will  be  wise  to  inject  the  arteries,  again  using  as  much  fluid  as 
they  will  take  up,  and  if  the  abdominal  cavity  continues  to  swell 
from  gaseous  distention,  it  may  be  advisable  to  open  the  cavity 
in  the  median  line,  cut  the  intestines,  sponge  and  saturate  with 
formaldehyde.  It  will  be  found  in  this  class  of  cases,  where  the 
peritoneum  is  at  fault,  that  the  fluid  will  not  enter  the  structure 
on  account  of  the  occlusion  of  branches  of  the  superior  and  in- 
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ferior  mesenteric  arteries,  and  nothing  short  of  opening  the 
cavity  and  sponging  will  do  any  good.  We  also  have  in  peri- 
tonitis, in  addition  to  the  germs  already  quoted,  both  varieties  of 
the  pus  cocci,  the  bacillus  colli  commune,  and  bacillus  lactis 
aerogenes.  These  germs,  together  with  those  of  puerperal  fever, 
cause  the  hasty  dissolution  of  the  tissues  and  the  rapid  forma- 
tion  of  gases  so  prominent  in  this  class  of  cases.  In  this  article 
I  have  stated  the  advisability  of  injecting  the  venous  system  in 
tissue  gas  cases.  After  seven  years'  experience  it  has  proven  suc- 
cessful in  ever>-  case. 

Diseases  of  the  Arteries. 

Generally  speaking,  when  so  large  an  artery  as  the  brachial 
presents  a  chronic  atheromatous  condition,  unusual  care  should 
be  taken  in  making  an  injection  of  a  preservative  solution,  as 
the  least  pressure  will  cause  a  rupture  of  the  vessels,  conse- 
quently the  injection  should  be  made  slow,  and  about  one  hour 
should  be  taken  to  complete  the  injection  of  three  quarts  of  fluid 
into  the  system. 

We  find  arterio-sclerosis  and  atheromatous  subjects  gen- 
erally to  be  large,  thick  necked  or  what  is  commonly  known 
as  apoplectic.  Xow  and  then  the  reverse  holds  true  and  adult 
subjects,  who  would  not  weigh  more  than  125  pounds  will  ex- 
hibit well  marked  cases. 

Other  diseases  mentioned  such  as  acute-arteritis.  syphilitic 
arteritis,  endarteritis  (obliterans),  are  all  more  or  le<>  inflam- 
matory in  type  but  cause  little  trouble  in   injecting  the  subject. 

A    difficulty,    however,    not    mentioned,    but    which    always 
causes  complications   is   that   of  nephritis.     Nearly   all    subjects 
who  are  affected   with  atheroma   are  also   affected   with   kidney, 
troubles,  and   some  of  these  bodies  die   of  uremia   rather   than' 
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aorta,  sudden  death  may  be  the  result,  due  to  ulcerations,  eat- 
ing through  the  coats  of  the  vessels;  and  in  this  class  of  cases 
an  injection  of  the  brachial  artery  would  not  give  very  good 
results,  as  ther^  would  be  no  circulation  to  the  head,  neck  and 
extremities.  / 

Fortunately  for  the  embalmer  inflammations  of  the  aorta 
are  very  rare.  Aneurism,  however,  is  more  common  and  many 
of  the  so  called  cases  of  heart  failure  and  apoplexy  are  due  to 
aneurism,  which  had  not  been  diagnosed  by  the  physician.  In 
cases  of  sudden  deaths  where  the  death  certificates  are  not  made 
very  explicit  by  the  physician,  the  embalmer  should  be 
careful  in  making  an  injection,  so  as  to  ascertain  whether  there 
is  a  leakage  in  the  abdominal  or  thoracic  cavities,  and  if  so  it 
will  be  necessary  in  order  to  secure  good  results,  to  inject  the 
carotid,  axillary  and  femoral  arteries,  towards  the  extremities. 
Where  the  arterial  system  is  in  a  state  of  softening,  the  princi- 
pal difficulty  lies  in  primarily  opening  the  vessel.  In  this  rare 
condition  the  vessel  will  break  unless  it  is  handled  skillfully. 
The  artery  does  not  have  that  peculiar  elastic  touch,  but  pre- 
sents a  soft  and  velvety  condition  and  readily  tears  when  you 
attempt  to  lift  it  from  its  sheath.  This  condition  is  sometimes 
found  in  very  old  subjects  or  in  subjects  of  a  dropsical  tendency. 
It  may  also  be  found  in  plethoric  or  fat  individuals.  I  have  al- 
ways noticed  in  the  bodies  of  large  and  fat  subjects  that  the  ar- 
terial system  is  much  smaller  than  it  would  be  in  an  ordinary 
person  of  average  weight.  As  a  rule  large  subjects  have  smaller 
arteries,  especially  those  whose  abdomens  are  large  and  pendu- 
lus.  In  syphilitic  affections  of  the  arterial  system,  examina- 
tion shows  patches  brown  or  grayish  in  color  throughout  the 
structure  of  the  vessels.  Unless  there  has  been  a  rupture  due 
to  advanced  inflammatory  changes  the  injection  of  fluid  into  the 
arterial  system  of  such  a  subject  results  satisfactorily  to  the 
embalmer. 

Diseases  of  the  arterial  system  are  more  common  than  gen- 
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erally  supposed,  and  are  in  99  cases  in  100  entirely  overlooked 
by  the  practicing  physician,  or  they  are  not  revealed  until  after 
an  autopsy,  as  they  nearly  always  cause  sudden  death. 

Diseases  of  the  veins,  except  in  acute  inflammation,  fol- 
lowed by  septic  disturbances,  seldom  give  the  embalmer  any 
concern  whatever. 

The  varicose  veins  commonly  found  in  the  lower  extrem- 
ities of  subjects  having  weak  heart  action  does  not  interfere 
with  successful  preservation  of  the  body.  The  arteries  and 
capillaries  reach  all  the  tissues  direct,  and  if  the  fluid  can  be 
made  to  reach  the  capillaries  the  whole  preservative  effect  is 
produced,  because  the  veins  are  simply  channels  returning  the 
blood  from  the  tissue  to  the  heart.  They  form  no  part  what- 
ever, in  the  nutrition  or  supply  of  the  body  as  that  is  accom- 
plished by  the  arteries,  capillaries  and  lymphatics.  It  is  for 
this  reason  that  it  is  not  necessary  to  remove  blood  in  one  in 
a  hundred  subjects  in  order  to  secure  good  results. 

In  atheroma,  fatty  degeneration,  anasarca,  syphilis,  and  cer- 
tain pathological  conditions,  the  vessels  may  be  in  such  a  con- 
dition of  degeneracy,  that  the  slightest  tension  will  cause  a 
rupture.  In  atheroma  there  may  have  been  a  large  deposit  of 
calcarious  matter  throughout  the  structure  of  the  arteries,  so 
that  when  the  operator  makes  an  incision  in  to  the  vessel,  the 
edge  of  the  scalpel  strikes  the  hardened  deposit  of  lime  and 
other  mineral  salts,  giving  a  grating  sound  and  a  touch  to -the 
operator  as  though  he  was  cutting  through  sand.  In  these 
cases,  only  the  large  arteries  should  be  employed;  the  com- 
mon carotids  or  the  auxiliaries,  and  the  injection  should  be 
made  very  slow ;  from  one  to  two  hours  should  be  taken  up 
by  the  embalmer  in  injecting  the  arterial  system,  in  such  cases. 
Nearly  all  atheromatous  persons  die  from  apoplexy  or  paraly- 
sis and  in  these  cases  it  will  be  best  to  operate  upon  the  com- 
mon carotids. 

I   have   found   in   all   these   cases   where  subjects   die    from 
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atheroma,  that  the  bodies  would  not  undergo  decomposition  as 
rapidly  as  subjects  dead  from  other  causes. 

Treatment  of  Bodies  Dead  of  Typhoid  Fever. 

In  typhoid  fever  cases  the  embalmers  should  be  careful  in 
making  the  injection  of  fluid,  as  the  mesenteric  arteries  mav 
be  weakened  and  a  rapid  injection  of  the  fluid  might  cause 
a  rupture  of  the  vessels  and  the  fluid  would  leak  into  the  ab- 
dominal cavity.  In  fact,  many  cases  terminate  in  death  due  to 
the  rupture  of  the  mesenteries  or  their  branches.  In  these  cases 
the  fluid  will  leak  into  the  abdomen  as  rapidly  as  it  is  injected. 
The  embalmer  may  detect  it,  however,  as  there  will  be  no  im- 
pediment to  the  injection  of  the  fluid.  Four,  five,  even  six 
quarts  may  be  injected  with  ease.  The  abdomen  will  swell, 
however,  and  the  veins  of  the  extremities,  which  should  be  dis- 
tended, are  not  changed  at  all.  Should  no  leakage  occur  during 
the  injection  of  the  fluid  into  the  artery,  all  that  is  necessary  is 
to  follow  with  a  thorough  cavity  injection. 

Treatment  of  Typhoid  Fever  Subject,  With  Ruptured  Ar- 
tery.— Should  a  leakage  occur  during  an  injection  of  the  arte- 
ries, it  will  be  necessary  to  inject  the  head  and  neck,  arms  and 
legs  separately.  The  cavities  should  then  be  filled  with  the 
preservative  solution,  and  the  muscular  parts  of  the  trunk  should 
be  injected  hypodermically.  All  orifices  should  be  disinfected  and 
stopped  with  cotton  and  the  entire  body  should  be  washed  with 
the  disinfecting  fluid. 


CHAPTER  XII. 


Chemistry  of  the  Human  Body, 


The  human  body  may  be  divided,  chemically,  into  fifteen 
different  elements.  These  elements  cannot  be  subdivided, 
neither  are  they  found  in  equal  proportions  in  all  bodies,  but 
the  following"  percentages,  given  below,  will  be  their  approx- 
imate amounts: 

Oxygen,  O 72.00    . 

Carbon,    0 13.5 

Hydrogen,    II 9.10 

Nitrogen,    X . .  . , 2.50 

Sulphur,  S 1.47 

Phosphorous,  P 1.15 

Calcium,    Ca 1.3 

Sodium,  Xa ;     .10 

Potassium,  K 026 

Magnesium,  Mg 001 

Chlorine,    CI 085 

Flourine,  F 08 

Iron,   Fe 01 

Silicon,  Si Trace 

Manganesium,    Mg Trace 

It  will  be  seen  that  of  all  these  fifteen  elements,  oxygen, 
carbon,  nitrogen  and  hydrogen  make  up  ninety-seven  per 
cent,  of  the  whole  body,  the  remaining"  eleven  elements  only 
amounting  to  three  per  cent,  of  the  whole  body  weight.  Oxy- 
gen, hydrogen  and  nitrogen  are  mobile  and  elastic,  possess- 
ing great  atomic  heat,  while  carbon,  hydrogen  and  nitrogen 
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are  distinguished  for  their  chemical  inactivities  and  the  fee- 
bleness  of  their  action.  The  carbon  found  in  the  body  has 
the  greatest  atomic  cohesion.  Oxygen  is  noted  for  the  great 
number  of  chemicals  it  will  combine  with,  and  also  for  the 
intense  amount  of  chemical  activity  it  possesses. 

All  of  these  chemical  elements,  with  the  exception  of  the 
gases,  which  are  found  in  the  body — which  are:  oxygen, 
hydrogen,  nitrogen,  etc.,  are  in  a  state  of  combination  with 
other  elements,  such  as  sodium  and  chlorine,  as  chloride  ol 
sodium  in  the  blood,  and  all  fluids  and  solids,  except  enamel 
of  the  teeth.  The  compounds  thus  formed  are  known  as  the 
proximate  principals  of  the  human  body. 

The  proximate  principals  of  the  human  body  are  further 
subdivided  into  inorganic,  organic  non-nitrogenized,  organic 
nitrogenized,  and  principals  of  waste.  Of  these  four  different 
divisions,  there  are  about  one  hundred  chemical  compounds. 

The  Inorganic  Proximate  Principals. 

Oxygen,  calcium  chloride, 

hydrogen,  calcium  carbonate, 

nitrogen,  calcium  phosphate, 

carbonic  anhydrid,  magnesium  phosphate, 

carburet  tod  hydrogen,  sodium  phosphate, 

sulphuretted  hydrogen,  potassium  phosphate, 

water,  sodium  sulphate, 

sodium  chloride,  potassium  sulphate, 

posassium  chloride,  magnesium  carbonate, 

ammonia  chloride,  solium  carbonate, 

potassium  carbonate. 
7h<  m?  i-hrmicai  compounds  are  found  in  all  parts  of  the 

hody,  but:  each  one  being  found  in  some  particular  fluid  or 

or^iin,    tlni**: 

TIk'  oxyjrm  in  the  body  is  found  in  the  blood  and  the  luni: 
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The  hydrogen  is  found  in  the  stomach  and  the  intestinal 
tract,  from  the  duodenum  to  the  rectum.  Besides  the  hydro- 
gen gas  found  in  the  intestines,  they  also  contain  a  large 
amount  of  nitrogen;  this  substance  is  also  found  in  the  blood. 

The  carbonic  acid  gas  is  found  in  the  expired  air  from  the 
lungs,  and  in  the  remaining  or  residual  air  left  in  them  after 
death. 

Carburetted  hydrogen  and  sulphuretted  hydrogen  may  be 
detected  in  the  lungs  and  in  the  intestines. 

Water  is  found  in  all  the  solids  and  fluids  of  the  body.  It 
constitutes  about  70  per  cent,  of  the  entire  weight  of  the 
body.  The  water  is  taken  into  the  system  in  the  form  of 
drink  and,  also,  as  a  constituent  of  all  kinds  of  food.  There 
is  also  a  probability  that  water  is  formed  in  the  body,  by  the 
union  of  the  hydrogen  with  the  oxygen. 

Chloride  of  sodium  (common  salt)  is  found  in  all  fluids  and 
solids  of  the  body  except  enamel.  Its  principal  function  is 
to  regulate  osmotic  action,  and  to  hold  the  albuminous  prin- 
cipals of  the  blood  in  solution.  By  regulating  the  amount  of 
water  in  the  blood  tissues  it  preserves  the  contour  and  con- 
sistence of  the  cellular  structures  and  the  form  and  consist- 
once  of  the  blood  corpuscles. 

Potassium  chloride  is  found  in  all  the  muscular  tissues  of 
the  body,  also  in  the  liver,  saliva,  gastric  juice,  etc. 

Ammonia  chloride  may  be  detected  on  chemical  examina- 
tion of  the  urine,  gastric  juice,  tears,  and  other  fluids  of  the 
bodv. 

Calcium  chloride  i>  fi»i:;id.  principally,  in  the  bones, 
teeth  and  urine.  Oalciv.m  carbnvate  has  ix-en  detected  in  the 
blood;  it  U  aUo  found  in  the  u~  :h.  bo:x^  and  the  cartilages; 
a  No  in  the  ivu-v.al  car. 

Ca'.c •■.;—.  i''.'o^o,\i;e  >.  '  ■;</  w.i:-r.  \x-rv  abundant  in  the 
hv.'-a"  'w.\.  !v  ■■*;;  •-.  \;  :>■  ,4.  a".i*.*  t.  «.  :::-'>t  abundant  of  all 
i  ;*. c  : v.or  ^ . . ".  c  v :  ■ :  v :  v. "  »*  v ■  -  t ' '.  ■„■    •■  »d  v .     It  : >  found  very  abund- 
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antly  in  the  bones  and  iu  milk,  muscles,  teeth,  etc.  A  trace 
is  also  found  in  the  blood,  its  function  in  the  blood  being  to 
unite  with  the  albuminous  principals,  which  hold  it  in  solu- 
tion. 

Magnesium  phosphate,  sodium  phosphate  and  potassium 
phosphate  are  found  in  all  fluids  and  solids  of  the  body. 

Potassium  sulphate  and  sodium  sulphate  are  found  in  all 
the  fluids  and  solids  of  the  body,  with  the  exception  of  the 
gastric  juice,  milk  and  bile. 

Sodium  carbonate  and  potassium  carbonate  are  found  in 
the  bones,  blood,  urine  and  lymph. 

Magnesium  carbonate  may  be  detected  by  chemical  exami- 
nation of  the  blood  and  sebaceous  matter  of  the  skin. 

Organic  Non-Nitrogenized  Principals. 

The  organic  non-nitrogenized  principals  of  the  body  are 
derived  principally  from  the  vegetable  kingdom.  They  are 
also  produced  by  chemical  combinations  within  the  human 
body.  They  are  divided  into  four  principal  classes — carbohy- 
drates, fatty  acids,  alcohols  and  fats.  The  carbohydrates 
include  all  those  bodies  in  which  the  starches  and  sugars  are 
present,  and  in  which  the  oxygen  and  hydrogen  exist  in  pro- 
portion  to  form  water.  The  carbon  varies  in  its  amount  at 
different  times,  and  is  influenced  by  the  kind  of  diet. 

The  fats  are  also  composed  of  starches  and  sugars,  but  in 
these  the  hydrogen  and  the  carbon  are  increased,  while  the 
oxygen  principal  is  diminished. 

The  Carbohydrates. 

No.  1.  C  H.  O.  No.  £. 

Dextrose,  Lactose, 

levulose,  maltose, 

galactose.  saccharose 
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The  first  of  these  groups,  No.  1,  is  that  known  as  the  dex- 
trose group,  their  chemical  composition  being  composed  of 
the  following:  (C6  H12  06),  while  the  members  of  the  second 
group — the  cane  sugars — have  a  chemical  composition  com- 
posed of  (C12H22  011).  The  dextrose  group  is  spoken  of 
as  "Mono-saccharids,"  while  the  cane  sugar  group  is  spoken 
of  as  "Di-saccharids." 

Dextrose  is  found  in  nearly  all  the  tissues  and  fluids  of 
the  human  body  as  a  normal  constituent.  It  is  readily  assim- 
ilable, and  from  this  fact  physiologists  have  said  that  the 
carbohydartes  are  absorbed  into  the  blood,  where  they  may 
be  detected  on  chemical  examination. 

Levulose  is  a  product  of  putrefaction,  being  formed  by 
the  decomposition  of  saccharose.  It  is  found  in  the  stomach 
and  intestines  and  sometimes  in  the  urine.  Levulose  and 
dextrose  have  a  peculiar  effect  on  polarized  light,  the  former 
turning  the  rays  to  the  left,  while  the  latter  turn  them  to  the 
right. 

Galactose  may  be  isolated  from  the  brain  substance  by 
boiling  in  sulphuric  acid.  It  is  also  formed  by  the  decompo- 
sition of  lactose. 

Cane  Sugar  Group. 

Lactose  is  a  non-assimilable  and  non-fermentative  body 
found  in  milk.     It  resembles  maltose  and  saccharose. 

Maltose  is  a  product  formed  by  the  action  of  saliva  and 
pancreatic  juices  on  starches.  It  is  non-assimilable,  and  is 
converted  into  dextrose  after  leaving  the  stomach. 

Saccharose  is  found  in  larger  quantities  in  the  body  than 
either  of  the  two  preceding  sugars.  It  is  the  form  of  sugar 
taken  into  the  body  and  consumed  as  food.  It  is  found,  prin- 
cipally, in  the  vegetable  kingdom  in  the  juices  of  fruits  and 
plants.  Saccharose,  unlike  any  of  the  other  forms  of  sugars, 
is  not  found  as  a  normal  constituent  of  any  of  the  fluids  or 
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solids  of  the  body.  As  it  passes  through  the  intestinal  tract, 
and  also  in  its  passage  through  the  stomach,  it  combines  with 
a  molecule  of  water,  and  by  the  fermentative  action  of  the 
fluids  in  these  parts,  it  is  converted  into  equal  parts  of  dex- 
trose and  glucose.  If  saccharose  be  injected  in  the  blood,  it 
will  be  eliminated  by  the  kidneys,  thus  proving  that  it  is 
non-assimilable  and  is  not  absorbed  in  its  original  chemical 
composition. 

Glycogen  is  found  normally  in  the  body,  being  a  normal 
constituent  of  the  muscular  and  other  tissues.  It  is  at  first 
absorbed  by  the  blood  and  taken  to  the  liver  by  the  portal 
vein  and  its  tributaries.  It  is  stored  up  in  the  liver  and  then 
sent  to  all  parts  of  the  body,  as  the  tissues  require  it.  The 
sugars,  like  oxygen,  are  great  heat  producers.  They  are  elim- 
inated from  the  body  in  the  form  of  carbonic  acid  gas  and 
water. 

Neutral  Fatty  Acids. 

Palmatin.  Stearin.  Olein. 

The  natural  fats,  when  combined  in  proper  proportion, 
constitute  a  large  proportion  of  the  fatty  acid  constituents  of 
the  body.  The  fats  are  soluble  in  ether,  chloroform  and  hot 
alcohol,  but  are  insoluble  in  cold  alcohol  and  water.  The 
neutral  fats  liquify  at  a  high  temperature  in  the  presence  of 
an  alkali  and  water.  It  is  changed  by  a  process  of  decom 
position  into  glycerin  and  a  fatty  acid.  This  acid  combines 
with  the  alkali  and  forms  an  oleate,  palmitate  or  stearate, 
according  to  the  amount  of  the  fat  used  in  the  transformation. 

The  fatty  acids  which  have  been  isolated  are  palmitic 
acid,  stearic  acid,  oleic  acid,  butyric  acid,- propionic  acid  and 
caproic  acid.  These  fatty  acids  combined  with  potassium, 
sodium,  calcium,  etc.,  are  found  in  various  parts  of  the  body 
as  salts.  These  salts  are  found  in  the  blood,  chyle,  faeces,  etc. 
Butyric  acid  is  found  in  milk,  phosphorized  fats  in  nervous 
tissue,  propionic  acid  is  found  in  the  perspiration. 
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the  tissues  and  form  their  organic  base.  The  organic  nitro- 
genized  principals  of  the  body  possess  certain  properties  not 
found  in  any  other  chemicals  in  the  human  body,  viz:  a 
molecular  mobility  which  permits  isomeric  modifications  to 
take  place  with  great  facility;  second,  a  catalytic  influence  in 
virtue  of  which  they  promote,  in  favorable  conditions,  chemi- 
cal changes  in  other  compounds,  as,  during  digestion,  salivin 
and  pepsin  cause  starch  and  albumen  to  be  transformed  into  . 
sugar  and  albuminose.  These  proteids  all  possess  certain 
amounts  of  water,  which  they  lose  by  evaporation,  dryness 
or  dessication,  becoming  solid,  but  upon  exposure  to  moisture 
absorb  water,  and  regain  their  original  position  in  the  chemi- 
cal products  of  the  body.  The  proteids  are  hygroscopic. 
Under  the  effects  of  heat,  alcohol,  etc.,  the  proteids  all  undergo 
coagulation. 

The  nitrogenized  principals  of  the  human  body  are  amor- 
phous, having  a  more  complex  and  just  as  definite  composition 
as  the  non-nitrogenized  principals.  They  differ  from  the  latter 
in  not  being  crystalizable. 

As  soon  as  death  takes  place  the  organic  nitrogenized 
principals  of  the  human  body  take  on  certain  putrefactive 
changes  caused  by  the  bacterium  termo.  Under  the  action  of 
this  germ  these  chemical  compounds  give  off  carburetted  and 
sulphretted  hydrogen  gases  and  other  gases  of  a  pungent 
odor.  In  order  that  these  changes  may  take  place,  it  is  es- 
sential that  certain  conditions  be  present,  viz:  atmospheric 
air,  or  some  media  containing  oxygen  (although  this  has  been 
proven  unnecessary  in  certain  cases);  moisture  also  hastens 
this  chemical  change,  as  does  also  a  temperature  varying 
from  60  to  90  degrees  Fahrenheit. 

The  nitrogenized  principals  in  the  human  body  have  been 
arranged  in  the  following  groups: 

Native  albumens,         Derived  albumens,         Globulins, 
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Native  Albumens  are  present  in  nearly  all  the  animal 
fluids  and  solids.  They  are  proteid  bodies,  soluble  in  water, 
also  in  many  of  the  acids  and  in  a  few  of  the  alkalies. 
They  coagulate  at  a  temperature  varying  from  140  to  165 
degrees  F. 

Derived  Albumens  are  proteid  bodies,  different  from  the 
native  albumens  in  the  fact  that  they  are  not  coagulable  by 
heat;  they  are  also  insoluble  in  pure  water  and  in  saline 
solutions.  They  are  soluble,  however,  in  both  the  acid  and 
the  alkaline  fluids.  There  are  three  forms — acid  albumen, 
alkali  albumen,  and  casein. 

Acid  Albumen  is  present  in  the  stomach  during  the  first 
stages  of  digestion.  It  is  caused  by  the  action  of  hydrochloric 
acid  upon  the  albuminous  particles  of  the  food. 

Alkali  Albumen  is  caused  by  the  action  of  the  alkalies 
upon  the  albumen  of  the  foods  while  in  the  intestines.  It 
only  takes  place  during  2>ancreatic  digestion. 

Casein  is  present  in  the  milk.  It  is  easily  precipitated 
by  the  addition  of  acetic  acid. 

Globulins  are  proteid  bodies,  freely  soluble  in  saline 
solution,  but  insoluble  in  water.  Globulin  is  found  in  many 
of  the  tissues  of  the  body,  but  is  largely  present  in  the  crys- 
taline  lens,  a  refractive  body  between  the  anterior  and  2X>ste- 
rior  chambers  of  the  eve. 

Myosin  is  present  in  all  the  muscular  tissues  of  the  body. 
In  the  living  state  it  is  found  in  a  fluid  condition,  but  as  soon 
as  death  takes  place  the  myosin  in  the  muscles  coagulates, 
takes  on  an  acid  reaction  and  causes  the  characteristic  stiff- 
ening of  the  body  after  death,  known  as  rigor  mortis  (see 
"Rigor  Mortis"). 

Paraglobulin  is  present  in  the  blood  of  the  body.  It  is 
isolated  from  this  medium  by  passing  a  stream  of  carbon 
dioxide  through  it:  it  may  also  he  precipitated  1»\  adding"  a 
strong  solution  of  chloride  of  sodium  (salt  water). 

14     \\ 
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Fibrinogen  is  found  in  the  serous  fluids  of  the  body,  also 
in  the  blood.  It  may  be  detected  by  the  use  of  chloride  of 
sodium  solutions  (15  per  cent.)  or  by  prolonged  use  of  carbon 
dioxide. 

Peptones  are  formed  in  the  stomach  and  small  intestines 
by  the  action  of  gastric  and  pancreatic  juices  upon  the 
albumens  of  the  food.  Peptones  are  soluble  in  alkaline  and 
acid  solutions,  also  in  water.  They  are  very  diffusible,  and 
are  detected  by  the  use  of  alcohol  and  tannic  acid,  which 
precipitates  them. 

Albuminoids  are  products  formed  during  digestion,  also 
by  various  external  influences.  They  are  formed  by  the  action 
of  the  digestive  juices  upon  albumins. 

Mucin  is  a  thin,  colorless  fluid  secreted  by  mucous  mem- 
brane.    It  is  acid  in  reaction. 

Chondrin  is  present  in  all  cartilages  of  the  body. 

Oelatin  is  found  in  the  bones,  also  in  connective  tissue, 
tendons,  ligaments,  etc. 

Keratin  is  found  in  the  hair,  nails,  dermis,  epidermis,  etc. 

Elastin  is  present  in  the  elastic  tissues  of  the  body. 

Fibrin  is  present  in  the  blood.  It  is  a  filamentous  albu- 
min, insoluble  in  water  and  mineral  acids,  obtained  from  the 
blood  by  washing  in  water. 

It  is  a  notable  fact  that  the  chemical  compounds  entering 
into  the  formation  of  the  sugars,  starches  and  fats  are  pos- 
sessed of  no  great  chemical  affinity  and  are  noted  for  their 
unusual  chemical  inertia  and  instability,  while  the  albumin- 
ous compounds,  in  which  sulphur  and  phosphorus  are  com- 
bined with  the  four  chief  elements,  molecular  mobility  exists 
in  a  high  degree. 

These  products,  on  account  of  such  chemical  affinities. 
are  well  fitted  to  take  part  in  the  composition  of  organic 
bodies,  in  which  there  is  a  continual  change  of  composition 
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According  to  Huxley  the  skin  will  weigh  10  pounds ;  bones, 
2ilA  pounds ;  muscles  and  their  attachments,  68  pounds ;  fat,  28 
pounds;  brain,  2  pounds;  heart  and  lungs,  3^2  pounds;  abdomi- 
nal  viscera,   11    pounds;  blood,   which   would   drain   from  the 

» 
body,  7  pounds;  in  all  153  pounds. 

Physiological  and  Pathological  Chemistry  of  the  Human  Body. 

State  Boards  of  Examiners  have  at  times  asked  the  question, 
How  much  water  is  there  in  a  body  weighing  150  pounds?  This 
can  be  answered  in  detail  by  referring  to  Dalton's  Physiology. 
This  eminent  author  says,  that  the  quantity  of  water  in  each 
1,000  parts  is: 

Teeth    100    Bile    , 880 

Bone    . . 130     Milk    ,.  .,.887 

Cartilage    550     Pancreatic    juice 900 

Muscles    750     Urine    -936 

Ligament    768     Lymph . a 960 

Brain   789     Gastric  juice 975 

Blood    795     Perspiration    986 

Synovia 805    Saliva   ,. ... ...  .995 

About  108  pounds  of  the  150  pounds  of  the  body  weight  is 
water.  Water  serves  as  a  diluent  and  solvent.  Its  function  is 
to  assist  in  carrying  the  nutrition  to  the  tissues  as  well  as  to 
assist  in  removing  the  products  of  metabolism  and  decay. 

Water: — In  addition  to  the  water  taken  into  the  body  daily 
in  the  form  of  drink,  water  may  be  formed  chemically  in  the 
body,  by  combination  of  hydrogen  with  oxygen  in  the  form  of 
H*0.  The  water  of  the  body  assists  in  distending  the  cellular 
elements  thereof,  thus  lending  roundness  and  symmetry  to  the 
human  form. 

In  dropsical  conditions  the  human  body  seems  to  have  the 
oower  of  forming  chemically,  considerable  water.  This,  however, 
is  always  albuminous  in  reaction,  and  in  dropsical  subjects  it  is 
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phenomena  have  been  observed.  All  of  the  decomposition  in  tis- 
sue is  due  to  the  action  of  putrefactive  bacteria,  and  of  these 
many  varieties  have  been  isolated  and  studied.  The  names  of  the 
bacteria  found  in  cadavers  may  be  found  on  another  page  of 
this  work.  Among  chromogenic  bacteria  or  those  producing 
discolorations  is  bacillus  prodigiosus.  In  rare  instances  a  cada- 
ver mav  assume  a  brilliant  red,  and  where  the  bodv  has  not  been 
subjected  to  freezing  an  examination  of  such  subjects  will  reveal 
the  presence  of  large  numbers  of  these  bacilli.  The  bacterium 
producing  blue,  violet  or  green  pigments  is  the  bacillus  flnores- 
cens  liquefaciens  (Flugge).  This  germ  can  be  found  in  putre- 
fying infusions  of  meat.  The  greenish  discoloration  of  putre- 
faction and  the  blue  violet  discolorations  are  caused  bv  this 
germ.     Liquefaction  of  the  tissues  always  follow  its  work. 

Bacillus  pyocyancus  (Gessard,  1882)  is  also  found  in  putre- 
fying animal  matter.  It  imparts  a  fluorescent  green  color.  This 
green  color  is  only  formed,  however,  in  the  presence  of  oxygen. 

The  following  from  Mitchell's  admirable  work  on  flesh  foods 
will  give  the  reader  about  all  that  is  known  at  the  present  time 
concerning  the  bacteria  of  putrefaction : 

B.  rntrritidis  (Gartner). — Isolated  in  1888  from  the  flesh  of  a  cow  which  had 
caused  fatal  Illness.  It  was  also  found  In  the  spleen  of  the  dead  patient.  In  form 
it  is  a  short,  thick,  motile  bacillus  with  rounded  ends.  Spores  are  not  known  to 
occur.  On  gelatin  it  produces  a  grayish  film  without  liquefaction.  Gartner  never 
never  found  this  organism  in  the  flesh  of  frcshly-kllled  animals.  Experiment  with' 
sterilized  broth  cultivations  proved  that  the  toxlne  formed  by  the  bacillus  was 
very    virulent. 

/?.  meacntcricu*  vulgatus  (Flugge). — "The  Totato  Bacillus."  This  is  very 
widely  distributed  in  air,  dust,  and  on  the  surface  of  the  potato.  It  was  found  by 
Seraphlnl  in  decomposing  sausages.  It  is  a  thick  bacillus,  1.2  u  to  3.3  u  In  length, 
often  occurring  in  pairs  or  in  chains  of  several  individuals.  It  Is  aerobic,  liquefies 
gelatin,  and  forms  spherical  spores.  Grown  on  gelatin  plates  It  produces  at  first 
bluish,  almost  transparent  colonies,  with  subsequently  opaque  white  centers.  In 
stab  cultivations  liquefaction  occurs  along  the  line  of  inoculation,  while  a  grayish 
white  wrinkled  growth  is  formed  on  the  surface.  When  grown  in  milk  it  coagu- 
lates  th*»  casein,    which   is  afterwards  dissolved,   and   floats  as  a   thin    layer  on   the 
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g+fiflft  if*  circular,  and  at  first  dirty  white,  subsequently  becoming  brownish-yellow. 

fjquefaetlofi   takes  place   rapidly. 

MiirrtJfmwv*  for  tiff  t4*  (Klsmsnn), — Cocci  1-4  «  In  diameter.  They  occur  singly. 
In  pairs,  In  chains  or  In  Irregular  group*.  Grown  on  gelatin  plates  they  form 
white  colonies,  and  liquefy  the  gelatin.  In  stab  cultivations  they  grow  as  a  white 
shifting  mass  with  s  rentrsl  prominence  surrounded  by  concentric  circles,  liquefac- 
tion being  slow,  find  s  disagreeable  odor  produced.  At  a  later  atage  the  growth 
acquires  a  brown  color.  On  potato  the  growth  has  'a  grayish-red  color,  and  Its 
surface  Is  rough. 

ft.  Rapmurnr*  fnettdu*.  Discovered  by  Schottellus  (1885).  It  la  a  non-motile 
bacillus  with  rounded  end*.  Forms  upores  which  are  oral  and  arranged  In  rows, 
when  there  Is  free  access  of  sir.  In  gelatin  stab  cultivations  forms  a  gray  layer 
on  the  surface  and  pair  yellow  colonics  along  the  line  of  Inoculation.  When 
grown  on  potato  forms  a  dry  grayish  layer.  In  small  quantities  it  la  non-pathogenic 
to  rabbits  and  mice. 

ft.  Rfip*r>0rn<*  t  Kosenhach.  IR84). — Large  rods,  spore  formation.  On  agar-agar 
Tortus  an  Irregular  streak  with  viscous  appearance,  and  emits  a  characteristic  smell. 
Xon  pathogenic.  Hods  thin  and  short.  On  agar-agar  grows  as  transparent  globules 
which  afterward*  become  gray.  Cause  putrefaction  In  the  absence  of  oxygen,  but 
less  rapidly  in   Its  presence.     Pathogenic  to  rabbits  In  considerable  quantities. 

ft.    pttfn^cwx   coK.    tftlcnstock).     A    thin   bacillus,   about  S   •   In 
time*    shorter.      Frequently    forms    filaments.      It    is    actively    motile. 
terminal.    spherical    spore*    *nd    progresses    with    the    spore    la    front. 
gels  On   H    produces  a   thin   layer  with  an   iridescent    luster,   which  later 
yellow    color.      It    1*   constantly    present    in    faeces,    snd    according  to 
one  of  the  «hief  factors  in  the  decomposition  of  albuminous  matter. 

ft  piAo^cs*  fortititt*  iPsssct.  "iSSo*.  A  short  motile  rod,  1.5  «  tang  anal  41£  « 
broad  Vsnallj  occurs  in  pairs  or  in  short  chains.  Spore  formation  (*»  Jn  the 
interior  «';rown  ^r.  jwlstir.  glares  produces  whir*-  d<»rs  after  twenty-tcrnr  boars. 
which  vntvooquem I>  coalesce  inro  a  r/rf>\  Inyo:.  The  pels r in  Is  not  llqneneal  In 
vrsb  cult !vs* Ions  form*-  m  :1m  surfs  .-*  »i  grayish  white  layer  In  the  trrsgltiar 
maiirnv  surf  nomorvMi*.  sins:  ciloiW>s  *w*n£  :1k-  puncture  line.  The  ruttrfnxicms 
oroii    s    dlMHjrreeshN    sm»»i;       T*fc'noc*Tii.     :<■   mines -pig*    snd    mice. 

Spi  -HUif*.  9i tnit>i*.  ri)-i»nhiTL  ls<»W.  "ec  frnn  infusions  nt  putTWfylng  ■w*-^| 
msftc-  KU'>^'  sn'-e  v.-'jm  *  ♦.  :  1  ».  L.iij.  .:  ».  "".  «4  t-  hrond  Raw  a  long,  whip 
Uk«    fl»c.'"i»n     e      i»n.  t     i-nc.     imr     t  •  *  ■  *c~f»ssc»-    h}     -»n»if!    rotary    movements. 
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filaments,  more  or  less  wavy  and  spiral,  and  sometimes  In  forms  resembling  cocci, 
whence  Its  name  "proteus."  It  Is  aerobic,  has  a  flagellum.  and  Is  actively  motile. 
Grown  on  gelatin  It  produces  at  first  brownish  or  gray  colonies,  which  afterwards 
assume  curious  shapes,  and  In  the  liquefied  gelatin  appear  as  thick,  white  cloudy 
masses.  On  agar-agar  It  forms  a  thick  white  layer.  In  nutrient  media  containing 
sulphur  compounds  It  produces  hydrogen,  sulphide.  The  products  of  the  bacillus 
are  poisonous  to   animals. 

B.  Proteus  MirabiU*,  (Ha user,  1885). — This  bacillus  closely  resembles  the  pre- 
ceding, but  its  Involution  forms  are  more  numerous,  being  spherical,  pear-shaped, 
thread-like,  etc.  Grown  on  nutrient  gelatin  It  forms  a  thick  white  layer,  and 
causes  slow  liquefaction  of  the  medium.  In  Hauser's  experiments  the  injection  of  a 
sterilized  cultivation  Into  the  peritoneal  cavity  of  rabbits  caused  death. 

B.  Proteus  Zenkeri. — This  was  isolated  by  Hauser  at  the  same  time  as  the 
two  preceding  bacilli  from  putrid  meat  Infusion.  The  bacillus  is  motile  and  varies 
greatly  In  size,  but  averages  1.65  u  in  length,  and  about  0.4  u  In  breadth.  Grown 
on  gelatin  it  produces  after  48  hours  small  white  colonies  resembling  the  my 
cellum  of  fungus.  It  differs  from  the  two  allied  species  In  not  liquefying  the 
gelatin. 

B.  Coli  comnunls. — This  is  a  usual  Inhabitant  of  the  large  Intestines.  In  the 
typical  form  It  Is  a  short  rod  with  rounded  ends,  about  2.3  u  in  length,  and  0.5  u 
broad  ;  but  It  sometimes  resembles  a  micro-coccus,  and  In  cultivation  filaments  are 
also  observed.  It  Is  a  motile  and  aerobic,  but  Is  also  capable  of  developing  In  the 
absence  of  air.  Grown  on  gelatin  plates  It  produces  grayish  colonies  more  or 
less  translucent.  In  stab  cultivations  the  surface  growth  Is  dry.  and  may  be 
either  thick  or  thin  and  rugged.  In  the  depth  of  gelatin  the  colonies  are  white, 
and  there  Is  frequently  a  cloudiness  near  the  surface.  On  the  potato  It  produces 
a  soft  white  growth  which  develop*  In  brownish  tint.  This  micro-organism  has 
considerable  resemblance  to  the  bacillus  of  typhoid  fever,  from  which  It  Is  only 
separated  with  great  difficulty.  The  bacillus  Is  pathogenic  to  rabbits  and  guinea- 
pigs.      It   is  killed  after  five   mlmilcN  at    (10°   C. 

li.  ttubtillH  (the  Hay  HmcIIIun)  In  very  widely  distributed  In  the  air.  but  de- 
velops most  readily  from  an  Infusion  of  hay.  It  Is  large  bacillus,  4.5  u  to  6  u  In 
length  and  about  l  u  broad,  whlili  occasionally  forms  filaments.  Grown  on  gela- 
tin It  .produrcK  a  ihl<  k  pellb  le  mi  i he  mirface,  and  liquefies  the  medium.  It  Is 
sometimes  motile.  It  fornix  bright  oval  spores  1.2  u  long  and  4.0  u  broad,  which 
are  not  xtalned  by  ordinary  aniline  colors,  and  thus  stand  out  In  contrast  to  the 
stained  ba«llliiK 

AnfororruH  IHhitthH.  round  by  llllroth  In  putrefvlng  Infusions  of  flesh.  It 
forms  chararierint !<•  <o|onlen,  (oiinInIIiik  of  oval  masses  with  tough  surrounding 
envelope,  in  whl<  b  are  contained  out*  or  more  groups  of  cocci,  twenty  to  seventy  u 
in  diameter.  It  Is  an  ni'mbb  organism.  Cultivation  becomes  strongly  alkaline, 
owing  to  the  liberation  of  ammonia.     When  grown  on  beet  root  It  forms  a  greenish 
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The  chemical  products  of  potrefartlr*  bacteria  are  known  as 
trefaetion  Is  that  change  occurring  In  animal  tissue  doe  to  the  entrance 
genie    micro-organisms.      The    first    effect  of  the  bacteria  is  the  t 
albumens   Into  peptone*.     These  split    up   into  Tarions  chemicals.  sarcomctJc  acid, 
carbonic  add,  sulphuretted  hydrogen,  ammonia,  gases,  etc. 

la  the  coarse  of  this  decomposition  the  a!bnm*ns  are  promptly  i  hanged 
to  distinct  chemical  compounds,  known  si  ptomaines.  These  may  be  produced 
either  by  putrefactire  animal  matter  or  by  decaying  regetable  matter. 


CHAPTER  XIII. 


Sanitary  Science. 


The  principles  of  sanitary  science  embrace  a  very  compre- 
hensive subject,  as  it  relates  to  inquiries  into  all  influences  af- 
fecting or  tending  to  affect  injuriously  the  health  of  a  locality. 

It  involves  a  knowledge  of  the  importance  of  perfect  purity 
of  our  surroundings — the  air  which  we  breathe,  the  food  we 
eat  and  the  water  we  drink — also  a  knowledge  of  the  soils, 
whether  healthy  or  unhealthy;  seeking  to  discover  and  guard 
against  any  and  all  diseases  that  may  be  caused  by  impurities  in 
any  one  of  these  agents.  As  nearly  every  city,  town  and  hamlet 
in  the  United  States  has  appointed  efficient  local  and  s'tate  boards 
of  health  to  look  after  such  of  these  sanitary  conditions  as  tend 
to  affect  the  masses  of  the  people,  I  will  only  consider  that  part 
of  sanitary  science  in  which  the  funeral  directors  of  America 
should  be  especially  versed.  Being  brought  in  contact  with 
some  of  the  most  virulent  forms  of  contagion  and  infection,  he 
should  be  able  at  all  times  to  prevent  spreading  these  diseases. 
He  should  proceed  with  caution,  lest  he  become  infected  himself, 
and  he  should  have  sufficient  knowledge  of  the  cause  of  these 
diseases,  so  that  he  would  not  communicate  them  from  the  dead 
to  the  living  through  the  medium  of  blood-stained  instruments 
or  clothes  which  have  been  left  in  contact  with  the  dead  body  of 
one  who  has  died  of  a  contagious  or  infectious  disease.  The 
undertaker  should  also  be  careful  about  his  own  clothing,  as 
these  garments  afford  an  easy  lodgment  for  certain  germs  of 
contagion,   such   as    emanate   from    diphtheretic,   scarlatinal,   or 
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smallpox  cases.  The  specific  cause  of  the  disease  diphtheria 
has  been  isolated  and  discovered  to  be  a  germ,  rod-shaped,  thus 
being  classed  under  the  general  term  bacilli  The  exact  cause 
of  scarlatina  and  smallpox  is  as  yet  unknown:  although  it  is 
generally  accepted  to  be  caused  by  a  germ  which  is  capable  of 
living  in  the  atmosphere  and  of  being  transmitted  by  this 
medium  from  the  sick  to  the  welL 

Explanatory. 

Contagious,  Infectious,  and  Miasmatic  Diseases  include  all 
those  diseases  which  are  known  to  have  a  specific  cause,  gen- 
erally, if  not  always,  some  form  of  micro-organism.  A  Con- 
tagious Disca.se  is  one  capable  of  communication  from  one  in- 
dividual to  another  by  means  of  direct  or  mediate  contact.  Thus 
it  may  be  transmitted  from  the  sick  to  the  well  by  means  of  the 
atmosphere  or  by  direct  inoculation. 

In  ordinary  use,  contagious  is  applied  only  to  those  diseases 
which  are  readily  communicable  from  one  individual  to  another, 
so  that  one  affected  with  the  disease  is  a  source  of  danger  to 
those  in  proximity  to  him. 

Infectious  Disease. — When  the  infectious  element  is  elimi- 
nated from  the  diseased  body  only  in  such  a  way  as  by  faeces, 
discharges,  etc.,  that  is  not  likely  to  he  communicated  to  a  sec- 
ond individual,  but  takes  a  roundabout  way  as  through  the 
ground  and  water  to  reach  a  second  person,  then  the  disease  is 
not  usually  called  contagious,  but  infectious,  although  under 
certain  conditions  it  may  be  so. 

Typhoid  fever  and  Asiatic  cholera  are  examples  of  such 
diseases.  Infectious  refers  more  to  the  cause  of  the  disease; 
contagious,  to  the  manner  of  communicating  the  disease. 

A  Miasmatic  Disease  is  one  caused  by  an  ectogenous  in- 
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Whether  or  not  an  infectious  disease  is  contagious  depends 
upon  the  nature  of  the  infectious  element,  and  t especially  upon 
its  elimination  and  reception  of  the  body. 

A  Disinfectant  is  a  drug,  chemical  or  agent  which  destroys 
the  specific  infectious  organism  of  contagious  and  infectious 
diseases. 

An  Antiseptic  is  a  drug  or  chemical  capable  of  restraining 
the  action  of  putrefactive  micro-organisms. 

A  Deodorant  is  an  agent  capable  of  destroying  disagreeable 
odors. 

The  best  disinfectants  known  to  science  and  those  which  are 
most  generally  used  in  this  country  are  the  following:  Formal- 
dehyde gas,  sulphur  dioxide,  heat  dry  or  moist,  bichloride  of 
mercury  (corrosive  sublimate),  chlorine,  carbolic  acid,  chloride 
of  lime,  labarraques  solution,  and  sulphate  of  copper. 

Bacteria,  Classification  of  Forms. — Authorities  differ  as  to 

*.?*»     *^S-     WK.V      WPf   <X'li/ 


FORMS  OF  BACILLI. 


the  exact  date  of  the  discovery  of  bacteria  by  Antony  Von 
Leeuwenhoeck.  Sternberg  and  Abbott  say  1675,  and  Frankel 
gives  the  date  as  1683.  While  all  authorities  are  agreed  as  to 
the  discoverer,  hardly  any  two  of  them  will  agree  to  a  definite 
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classification  of  the  micro-organisms,  thus  no  satisfactory  clas- 
sification of  the  bacteria  has  as  yet  been  made.    All,  or  nearly  all, 
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Spherical  forms  of  micrococci  include  (i)  streptococci  in 
winch  the  individual  occi  after  subdivision  remain  in  chains  or 
strings;  (2)  staphylococci,  in  which  they  are  clustered  together 
like  a  bunch  of  grapes;  (3)  micrococcus,  when  observed  singly, 


Tetrad 


Streptococci. 


Diplococci. 


in  pairs  nr  short  chains.  When  in  pairs  they  arc  called  diplococci. 
Bacilli   is   a  broad   term   which   includes   all   the   rod-shaped 
variety. 

Sarcina.  when  they  are  shaped  like  coffee  grains  and  clus- 
tered in  squares.  All  inflammatory  diseases  are  caused  by  or 
are  accompanied  by  some  one  or  another  form  of  the  pus  or- 
ganisms, such  as  staphylococcus  pyogenes  aures,  staphylococcus 
pyogenes  albus  and  staphylococcus  pyogenes  citreus,  or  some 
form  of  the  pyogenic  tutcru-organisms.  Ferdinand  Cohn  shortly 
before  i860  showed  that  all  of  these  organisms  were  of  vegetable 
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r ABLE"' OF  INFECTIOUS  AND  CONTAGIOUS  DISEASES   WHOSE  ORGANISMS 

ARE    KNOWN. 

Disease.  Cause. 

i  Actinomycosis,  ray  fungus. 

2  Anthrax,  bacillus  anthrax. 

3  Asiatic  cholera,  .  bacillus  cholera  Asiatica. 

4  Bubonic  plague,  bacillus  of  bubonic  plague. 

5  Diphtheria,  bacillus  diphtheria. 

6  Glanders,  bacillus  mallei. 

7  ( ionorrhoea,  gonococcus  of  Nisler. 

8  Leprosy,  bacillus  leprae. 

9  Specific  croupous  pneumonia,        diplococcus  pneumonia, 
io  Relapsing  fever,'  V.,      spirochoete  obermeirii. 
ii  Tuberculosis  '       bacillus  tuberculosis. 

12  Tetanus,  bacillus  tetanus. 

13  Typhoid  fever,  bacillus  typhosis. 

TAIII.K  OK   r.ACTKKIA  l-OUND  IX  CADAVERS  AND  PUTREFYING  MATERIA1 

(After  Sternberg.) 

i  Diplococci  intercelularis. 

2  Streptococcus-  septicus-  liquifaciens. 

3  Bacillus  of  .Koubasoff. 

4  Bacillus  cavacida  havensis. 

5  Proteus  hominus  capsulantus. 
o  Proteus  capsulatus  septicus. 

7  Bacillus  pneumosepticus. 

8  Bacillus-  acidiformans. 

9  Bacillus  cuniculicida.  havaniensis. 
io  Bacillus*  septicus  keratoma  lac  i;c. 

1 1    Bacillus  septicus  acuminaitis. 

u   Bacillus  septicus  ulcurus.  gangrenous. 

i  3  I  iacillus  albus  cadaverus. 

14  Bacillus  meningtiditis  purulent;c. 

i^  Bacillus  chromo  aromatica. 

\(>  P>acillus  cadaveris. 

17  Proteus  vulgaris. 

18  Proteus  mirabilis. 
'roteus  zenkeri. 

*eus  septicus. 
euskthaHs. 
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Disinfection  of  Apartments  by  Means  of  Formaldehyde  Gas  and 
Other  Fumigating  Agents. 

Since  the  discovery  of  Formaldehyde  gas  by  Von  Hoffman 
in  1867,  up  to  the  year  1888,  the  only  fumigating  gases  used  by 


KOHMAI.DEniDU  GliNLKAlOTi. 

scientists  fur  tin-  desirm-timi  -if  l>acu-ria  were  sulphur  and  chlo- 
rine, in  1SX8  ISIuni  ami  Locw  demonstrated  the  remarkable 
disinfecting   uroncrtics   of    I'urinaldehvde.    and    investigators  in 
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all  parts  of  the  world  have  placed  Formaldehyde  gas  as  the 
ideal  disinfectant  of  the  day. 

Formaldehyde,  formalin  or  formic  aldehyde  (CHi  O  =  H. 
C  O  H),  is  a  gaseous  compound,  is  formed  for  the  purpose  of  dis- 
infection by  the  oxydation  of  methyl  alcohol.  Many  apparatuses 
of  merit  have  been  invented  for  the  purpose  of  generating  this 
gas,  or  in  one,  a  cut  of  which  is  found  in  this  chapter,  the  gas 
is  not  only  generated  by  the  apparatus,  but  is  generated  under 
pressure,  and  by  means  of  a  rubber  tube  and  nozzle  the  gas  can 
be  sent  into  a  room  or  apartment  through  the  key-hole.  I  have 
used  all  of  the  different  generators  and  prefer  the  apparatus 
shown  in  the  cut.  During  my  services  as  Medical  Inspector 
for  the  State  Board  of  Health  of  Illinois,  this  apparatus  was  used 
in  the  disinfection  of  all  the  railway  cars  arriving  in  Chicago  from 
the  infected  yellow  fever  districts.  One  pound  of  formaldehyde 
was  evaporated  per  one  thousand  cubic  feet  of  space. 

The  cars,  after  having  been  disinfected,  .were  left  exposed 
to  the  gas  from  six  to  twelve  hours.  In  the  disinfecting  of 
rooms  sheets  should  be  saturated  in  10  per  cent  solution  of 
formalin,  and  suspended  in  different  parts  of  the  room.  Pure  40 
per  cent  formaldehyde  should  be  evaporated  and  the  exposure 
should  never  be  less  than  five  hours. 

A  formula  composed  of  the  following  is  placed  in  the  gen- 
erator and  heated  until  the  gas  is  developed : 

1,000  parts  Formaldehyde  (H.  C  H  O)  40  per  cent,  strength. 
200  parts  Chloride  of  Calcium  (Ca  CIO- 
400  parts  Water  (H*  O). 

On  account  of  Formaldehyde  being  readily  converted  into 
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J.  Kinyon,  of  the  United  States  Marine  Hospital  service,  on 
pathogenic  bacteria,  and  by  Dr.  J.  Wortmann,  of  Germany,  on 
putrefactive  bacteria,  moulds,  etc.,  are  the  most  valuable. 

Dr.  Kinyon,  in  the  January,  1897,  report  of  "Public  Health," 
says :  Bouillon  cultures  of  the  following  organisms  were  spread 
on  cover  slips  and  allowed  to  dry,  then  exposed  under  a  bell 
jar  to  a  saturated  atmosphere  of  Formaldehyde,  periods  varying 
from  one  to  sixty  minutes.  The  slips  were  then  planted  into 
bouillon  and  kept  ?t  a  temperature  of  37  degrees  C.  for  24  and 
48  hours.  In  all  ^stances  mentioned  "controls"  demonstrated 
the  vitality  of  the  germs  prior  to  exposure  to  the  gas. 

Organism.  After  48 

Time  of  Exposure.  Hours. 

1.  Staph,  pyogenes All  of     1  min.  and  over.     No  growth. 

2.  Spirillum   Kinkier. ..  .All  of     1  min.  and  over.     No  growth. 
3    Spirillum  Cholera. ..  .All  of    2  min.  and  over.     No  growth. 

4.  B.   Coli  Com All  of    5  min.  and  over.  No  growth. 

5.  B.  Typhokl... All  o'  10  min.  and  over.  No  growth. 

6.  B.  Dipth All  ot    3  min.  and  over.  No  growth. 

/.  B.   Glanders All  of    2  min.  and  over.  No  growth. 

8.  Dip.   Pneti.    (partially 

dry)  All  of  2  min.  and  over.  No  growth. 

9.  Dip.    Pneu.    (dried).. All  of  1  min.  and  over.  No  growth. 

10.  B.  Pyocyan All  of  2  min.  and  over.  No  growth. 

n.  B.      Anthrac.      (with 

spores)    ..All  of    2  min.  and  over.     No  growth. 

12  B.  of  Bubonic  Plaugue.  All  of     1   min.  and  over.     No  growth. 

Experiments  in  the  disinfection  of  a  room  conducted  in  a 
ward  of  the  new  smallpox  hospital  of  the  District  of  Columbia 
by  Dr.  Kinyon  resulted  as  follows: 

Room  capacity,  3.300  cubic  feet;  percentage  of  Formalde- 
hvde,  1. 00;  time,  22  hours. 

a.  Cultures  on  Petri  dishes,  covered  with  filter  paper,  and 
enveloped   in    ten    layers   of   blanket:      Anthrax,   growth;   diph- 
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b.  Cultures  spread  cni  cover  slips,  placed  in  double  envel- 
opes, the  inner  one  sealed  with  paraffin,  and  enveloped  in  ten 
layers  of  blanket;  Anthrax,  no  growth;  S.  pyogenes  aureus, 
growth. 

c.  Culture  on  Petri  dishes ;  covered  with  filter  paper,  and 
wrapped  in  thirty-six  layers  of  new  cotton  sheeting:  Anthrax, 
growth ;  diphtheria,  no  growth. 

d.  Cultures  spread  on  cover  slips,  placed  in  double  envel- 
opes, the  inner  one  sealed  with  paraffin,  and  enveloped  in  thirty- 
six  layers  of  new  cotton  sheeting:  Anthrax,  lost;  diphtheria,  no 
growth  ;  S.  pyogenes  aureus,  growth. 

e.  Cultures  in  double  envelopes,  the  inner  one  sealed  with 
paraffin,  and  wrapped  in  folds  of  three  sheets,  gathered  into  a 
bag:  Anthrax,  no  growth;  typhoid,  no  growth;  diphtheria,  no 
growth ;  S.  pyogenes  aureus,  no  growth. 

f.  Cultures  in  Petri  dishes,  covered  with  filter  paper  and 
exposed  on  mantel  in  room :  Anthrax,  no  growth ;  diphtheria, 
no  growth  ;   typhoid,  no  growth. 

g.  Cultures  spread  on  cover  slips,  placed  in  double  envel- 
opes, the  inner  one  sealed  with  paraffin,  and  exposed  on  mantel 
in  room:  Anthrax,  no  growth;  diphtheria,  no  growth;  typhoid, 
no  growth ;    S.  pyogenes  aureus,  no  growth. 

h.  Culture  spread  on  cover  slips  and  placed  in  double  en- 
velopes, the  inner  one  sealed  with  paraffin  and  exposed  between 
the  leaves  of  a  closed  book:  Anthrax,  growth;  diphtheria,  no 
growth  :  S.  pyogenes  aureus,  growth. 

( )f  over  225  samples  of  wool,  silk,  cotton,  linen,  leather  and 
hair  subjected  to  the  action  of  Formaldehyde  in  cone.  sol.  and 
gaseous  condition  by   Dr.   Kinyon,  no  change  was  observed   in 


348  THE  ART  AND  SCIENCE  OF  EMBALMING. 

cultures  of  anthrax,  diphtheria  and  typhoid  when  enveloped  in 
ten  layers  of  blanket  or  thirty-six  layers  of  cotton  sheeting. 

The  interiors  of  books  were  disinfected  with  some  difficulty, 
as  were  the  interiors  of  upholstered  furniture,  mattresses  and 
pillows,  though  as  noted  in  his  previous  experiments,  a  compara- 
tively small  percentage  of  gas  was  employed. 

He  concludes  that  owing  to  the  very  volatile  nature  of 
Formaldehyde,  perfect  and  speedy  disinfection  can  be  secured 
only  by  stopping  closely  every  possible  means  of  escape  to  the 
outer  air. 

Experiments  of  Dr.  Wortmann  on  Putrefactive  Bacteria,  Mould 

Fungi,  Etc. 

Dr.  Wortmann  has  made  careful  studies  of  Formaldehvde  in 
its  action  on  bacteria  and  moulds.  He  remarks  that  hitherto 
investigations  of  proposed  antiseptics  from  the  medical  point  of 
view  have  been  made  with  few  exceptions  upon  pathogenic 
micro-organisms,  anthrax,  the  cocci  of  pus,  typhus  bacilli,  cholera 
spirilli,  etc.,  serving  as  test  materials.  In  such  experiments  it 
has  been  found  that  if  substances  employed  were  antiseptic  at  all, 
they  exhibited  quite  a  different  action  upon  different  kinds  of 
pathogenic  bacteria,  according  to  their  degree  of  concentration. 
Further,  it  enabled  the  experimenter  to  form  a  reliable  opinion 
as  to  the  degree  of  efficiency  of  the  agent  as  an  antiseptic  against 
such  bacteria  as  play  an  important  role  in  general  practice. 

In  order  to  obtain  a  correct  estimate  of  Formaldehyde  as  a 
general  germicide,  Dr.  Wortmann  selected  such  bacteria  for  test 
material  as  are  characterized  by  a  high  degree  of  resistance  to 
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occurrence,  living  under  conditions  where  an  organism  not  as- 
similating carbonic  acid  cannot  develop,  are  the  ordinary  putre- 
factive bacteria  which  may  be  conveniently  termed  the  weeds  of 
bacterial  vegetation.  If  these  needs  can  be  destroyed,  it  is  certain 
that  the  exotic  bacteria,  requiring  special  food  stuffs,  can  also  be 
successfully  combated  with  the  same  agent.  For  these  reasons 
Dr.  Wortmann  states  he  took  the  putrefactive  bacteria  to  test 
the  antiseptic  properties  of  Formaldehyde.  To  estimate  the  anti- 
putrefactive value  of  any  substance,  he  introduced  small  pieces 
of  raw  beef  into  flasks  which  contained  solutions  of  the  antiseptic 
substance  in  varying  degrees  of  concentration.  If  too  dilute, 
decomposition  sets  in  after  a  shorter  or  longer  period,  and  a 
daily  control  of  the  commencement  or  increase  of  the  putrefactive 
changes  gives  direct  estimate  of  the  antiseptic  value  of  the  so- 
lution employed. 

The  liquid  used  by  Dr.  Wortmann  was  a  40  per  cent,  solu- 
tion of  Formaldehyde.  The  results  of  these  experiments  upon 
pieces  of  meat  showed  that  1  part  of  the  40  per  cent,  solution  in 
200,000  of  water  (1:500,000  Formaldehyde)  and  1  in  400,000 
(1:1,000,000  Formaldehyde)  possesses  a  distinctly  anti-putre- 
factive action,  and  in  a  dilution  of  1  in  50,000  (1 1125,000  Formal- 
dehyde) suppresses  any  development  of  bacterial  life. 

In  such  meat  cultivations  the  nutritive  material  is  not,  how- 
ever, in  a  particularly  convenient  form  for  the  bacteria  to  attack, 
as  only  those  substances  serve  as  a  pabulum  which  diffuse  out  of 
the  meat  into  the  liquid,  which  diffusion,  however,  always  takes 
place  slowly.  In  order  to  provide  the  bacteria  therefore  with  a 
specially  adapted  and  convenient  food,  Koch's  meat  bouillon 
was  employed   to  which   Formaldehyde  in   solution   was  added 
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to  the  action  of  Formaldehyde  solution  diluted  to  I  in  10,000 
(1:25,000  Formaldehyde)  exercises  a  perceptible  retarding  ac- 
tion on  bacterial  development,  and  that  two  hours'  exposure  can 
effect  complete  destruction  of  these  putrefactive  bacteria,  the 
most  resistant  and  hardy  forms  known. 

Experiments  on  moulds  were  carried  out.  Dilutions  of  the 
solution  of  Formaldehyde  ranging  from  1  in  10  to  1  in  100,000 
were  used.  Sterilized  rolls  or  small  loaves  of  bread  were  well 
moistened,  with  these  solutions  and  the  incised  surface  of  the 
rolls  then  sown  with  the  spores  of  the  green  mould  (pencillium 
glaucum).  The  cultivations  were  kept  in  a  dark  cupboard  at 
the  temperature  of  the  room.  A  roll  moistened  only  with  water 
for  control  experiment  was  covered  all  over  its  surface  with  a 
green  carpet  of  pencillium  fruit  bearers,  whilst  all  the  rolls 
treated  with  Formaldehyde  solutions  up  to  1  in  10,000  (1  in 
25,000  Formaldehyde^  remained  completely  sterile.  Experi- 
ments were  conducted  upon  two  more  moulds,  viz.:  grape  fungus 
^botrytis  cinera^  and  mucor  stolonifer,  a  hardy  form. 

The  results  of  all  these  experiments  with  moulds  clearly 
demonstrate  that  for  practical  purposes  the  solution  of  Fonnal- 
dehvde  diluted  to  1  in  ^.000  or  6.000  t  a  Formaldehyde  solution 
of  I  in  12,500  or  1  in  15.000^  suppresses  all  mouldy  growth  and 
does  no;  allow  such  to  appear  at  all. 

Disinfection  of  Clothing. — Clothing-  may  be  effectually  dis- 
infected bv  exposing  their,  to  the  action  of  Formaldehyde  gas 
steam  /mlcr  prc>-::r; .  or  h\  boi'.ir.^  Articles  ;:  wearing  apparel 
that  cart  be  \\a>bcvi  ma\  be  thorough',  y  "ismtected  by  sending 
:•  the  \v.:m'.r\  7b*  chvmva">  ::<v7.  \  >  the--,  institutions  in  the 
rrocvS-  o:  c'.ear.vm?:  are  \  er\  .  mc.e-t  av.tisevtic-v  Fhy  or  moist 
heat  :s  a'.>o  v.r\    ^-erah)    vsc/.       A  tvmvtratv.r-:      f  J30  deg.   F. 


w:..  -  :   >*arr.c:cv.t  tc   ..;>.:.      ..  .   %:  .    •        .  ^.-..    -    >   >ease,  in  the 
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Disinfection  of  the  Person. — Those  who  wait  upon  the  sick, 
either  in  the  capacity  of  physician,  nurse  or  attendant,  should 
wash  their  hands  in  a  one  in  a  thousand  solution  of  bichloride 
of  mercury  or  a  four  per  cent,  solution  of  carbolic  acid.  For  the 
bath  a  solution  of  one  in  five  thousand  of  bichloride  of  mercury 
and  one  in  a  hundred  of  carbolic  acid  will  be  sufficient.  All 
instruments,  spoons,  etc.,  that  come  in  contact  with  the  sick 
should  be  washed  in  the  same  solutions. 

Disinfection  of  Discharges  from  the  Patient. — A  solution 
of  chloride  of  lime,  one  ounce  to  the  gallon  of  water,  is  the  best 
disinfectant  for  the  infectious  discharges  from  the  sick.  A 
one  in  five  hundred  solution  of  mercuric  chloride  combined  with 
the  same  proportion  of  permanganate  of  potash  is  also  to  be 
highly  recommended. 

Disinfection  of  the  Dead  Body. — The  body  of  a  person  dead 
of  a  contagious  or  infectious  disease  should  be  embalmed  by 
an  arterial  and  cavity  injection  of  a  proved  disinfectant  embalm- 
ing fluid,  the  entire  body  washed  in  this  solution,  all  orifices 
stopped  with  absorbent  cotton  and  the  body  enveloped  in  a 
layer  of  absorbent  cotton  not  less  than  one  inch  thick,  wrapped 
in  a  sheet  and  bandaged. 

It  is  not  necessarv  that  the  funeral  director  be  a  chemist 
or  an  expert  microscopist,  since  when  work  of  that  kind  is  to 
be  entered  into,  it  is  performed  by  men  who  have  made  those 
topics  a  special  study.  Leaving  all  the  wide  field  of  scientific 
investigation,  then,  to  the  various  boards  of  health  and  sanitary 
officers,  we  are  relieved  of  a  great  part  of  the  work,  only  leaving 
for  us  the  subject  of  sanitary  arrangement  of  the  morgue,  the 
methods  of  procedure  in  the  contagious  and  infectious  diseases, 
and  the  best  possible  means  of  disinfecting. 

The  morgue,  or  dead  room,  should  be  so  constructed  as  to 
admit  of  good  ventilation.  The  walls  and  ceiling  of  the  apart- 
ment should  be  composed  of  hard  wood  or  plaster,  no  wall-paper 
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being  used.  The  floor  should  be  made  of  cement,  or  this  being 
impossible,  it  should  be  left  bare  or  covered  with  linoleum.  A 
room  arranged  after  this  manner  will  remain  in  good  sanitary 
condition,  as  the  germs  which  might  emanate  from  the  dead 
bodies  which  are  constantly  being  brought  to  the  morgue,  cannot 
find  lodgment  in  the  smooth  walls  or  floor  of  the  room,  and 
should  they  become  attached  to  these  parts  there  is  nothing  for 
them  to  develop  in,  and  in  a  short  time  they  die  for  want  of  a 
suitable  developing  medium.  The  disinfection  of  a  room  of 
this  kind  is  very  easily  accomplished,  as  you  can  employ  Formal- 
dehyde gas  without  fear  of  discoloring  or  bleaching  any  of  the 
materials  in  the  room,  although  the  walls  and  ceiling  may  be 
covered  with  wall-paper,  etc.  Or  if  the  fumigating  disinfectants 
are  not  desired,  the  walls  and  ceilings  can  be  washed  with  a 
solution  of  double  chloride  of  mercury,  or  carbolic  acid,  or  other 
suitable  disinfectant.  The  drainage  from  the  morgue  should  be 
arranged  carefully,  and  in  embalming,  the  blood  that  is  thrown 
in  the  drainage  should  at  first  be  carefully  disinfected  by  mixing 
with  fluids.  It  is  a  well  known  fact  that  nearly  all  of  these 
fluids  contain  antiseptics  of  sufficient  strength  to  sterilize  the 
blood  that  might  be  removed  from  the  body.  Frequent  flushings 
of  the  drain  pipes  leading  from  the  morgue  will  be  of  the  great- 
est sanitary  \ah:e.  as  the  chemicals  used  in  disinfecting  the  dis- 
charges and  secretions  from   the  hody  !ose  their  strength  with 
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not  be  destroyed  in  any  other  manner,  unless  it  would  be  sub- 
jecting the  clothing  to  dry  or  moist  heat  at  a  temperature  of 
220  deg.  F.,  which  destroys  all  forms  of  pathogenic  bacteria, 
as  well  as  those  germs  that  have  no  special  function  in  the 
causation  of  disease. 

After  embalming  the  body,  the  instruments  should  be 
washed  in  a  four  per  cent,  solution  of  carbolic  acid ;  this  should 
be  done  at  the  house  immediately  after  the  embalmment,  or  if  it 
is  not  convenient  in  private  practice,  you  should  see  that  they 
are  sterilized  as  soon  as  you  return  to  the  establishment.  Don't 
use  corrosive  sublimate;  this  chemical,  on  account  of  the  cor- 
rosive action  on  metals,  will  corrode  the  knives  and  metallic 
instruments  and  then  turn  them  black.  You  should  also  be 
careful  not  to  get  any  of  this  solution  on  the  instruments  while 
operating,  as  it  will  have  the  same  effect. 


CHAPTER  XIV. 


Contagious  and  Infectious  Diseases. 


The  contagious  and  infectious  diseases  deserving  the  atten- 
tion of  the  en*ba!mer  are  anthrax.  Asiatic  cholera,  diphtheria, 
ervsipelas.  sniall-:\>x.  tvr*hoid  fever,  tvphus  fever,  vellow  fever, 
:r.casles,  ■otteuntonia.  scarlatina,  puerperal  fever,  septicaemia,  tuber- 

«  4  4  * 

culosts  ar.d  bubonic  rlac-c. 

All  of  the  above  diseases  yossibly  owe  their  contagious  prin- 
ciple to  .1  l:\:rtg  ger::t.  which  grows  at  the  normal  temperature 
of  the  Nx:\  but  which  oloes  rot  lose  its  contagious  principle 
after  the  bcv\  is  olea.l.  neither  are  they  killed  by  the  gradual 
*v>"j;   of  the   Nv>    or   the    fall   of  terror  era ture  to  68  degrees. 
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maintain  their  existence  in  the  fluids  of  the  dead  body  and  also 
against  the  chemicals  (ptomaines  and  leucomaines)  which  arise 
from  putrefaction.  Similar  epidemics  have  occurred  in  the  pres- 
ent century,  such  as  quoted  by  Formento  at  Derbyshire,  Eng. 
The  terrible  violence  of  the  cholera  in  London  in  1854  was 
charged  to  the  upturning  of  the  soil  wherein  the  plague-stricken 
of  1665  were  buried.  These  few  facts,  which  have  been  gathered 
from  various  sources,  are  sufficient  to  prove  that  the  infection 
and  contagion  which   is  present  in  the  body  during  life  does 


photomicrograph. 


not  leave  it  with  the  last  breath,  but  instead  it  only  retards  its 
action  and  at  the  same  time  forms  a  favorable  medium  for  putre- 
factive bacteria;  thus  a  body  infected  with  a  contagious  or  in- 
fectious disease  is  not  only  a  source  of  alarming  danger  during 
life,  but  according  to  modern  burial  methods  it  remains  so  after 
interment,  unless  the  body  lias  been  embalmed  with  such  chem- 
icals as  will  destroy  the  particular  germ  causing  the  disease. 

The  development  of  the  germ  is  more  favorable  in  the  living 
"    dy  than  in  the  dead,  and  it  will  be  found  in  those  diseases 
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such  as  cholera  and  diphtheria,  that  the  germs  develop  with 
alarming  rapidity  during  life,  but  are  in  a  state  of  restraint  after 
death,  on  account  of  the  change  of  temperature;  yet  it  is  not 
sufficient  to  kill  them,  as  has  been  demonstrated.  Before  pro- 
ceeding further  on  the  chapter  of  infectious  and  contagious  dis- 
eases, it  will  be  well  to  illustrate  some  of  the  different  forms  of 
germ  life. 

The  bacillus  anthrax  is  one  of  the  most  resisting  germs 
yet  discovered,  on  account  of  its  spore  formation  functions;  it 
resists  the  antiseptic  effect  of  many  chemicals;  Formaldehyde, 
carbolic  acid  and  corrosive  sublimate  should  be  used  to  kill  it. 

Fortunately  it  is  a  rare  disease  in  man,  being  confined  to 
the  lower  animals  and  generally  restricted  to  damp  countries, 
or  where  the  soil  is  heavy.  The  contagious  principle  of  anthrax 
is  not  equaled  by  any  othei  contagious  or  infectious  disease, 
unless  it  be  that  of  small-pox.  Any  part  of  the  body  of  an  ani- 
mal affected  with  anthrax  is  capable  of  transmitting  the  disease. 
The  contagion  clings  to  the  hair,  bones,  teeth  and  nails,  and  is 
found  in  all  the  fluids  and  tissues  of  the  body;  the  blood  is  a 
favorable  medium  for  its  development.  The  germs  of  anthrax 
also  cling  to  anything  that  may  be  brought  in  contact  with  the 
affetced  animal  or  person,  such  as  harness,  blankets,  clothing, 
etc.  The  germs  may  also  be  carried  in  the  clothes  of  stablemen 
who  have  taken  care  of  an  infected  animal.  It  is  claimed  upon 
reliable  authority,  that  the  plants  growing  over  the  spot  where 
an  animal  which  had  died  of  the  disease  had  been  buried,  were 
the  means  of  setting  up  a  fresh  attack  in  a  well  animal,  but  later 
experiments  tend  to  prove  that  the  germs  float  in  the  atmosphere 
and  enter  the  system  through  the  air  passages. 

From  this  description  of  the  contagious  nature  of  anthrax 
it  will  be  seen  that  every  undertaker  should  be  careful  in  pre- 
paring the  body  for  burial,  as  the  germ  is  capable  of  living  in 
or  on  any  part  of  the  body.     The  operator  should  be  very  care- 
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ful  about  removing  blood  or  any  secretions  from  the  body,  as  in 
this  disease  the  blood  and  fluids  of  the  body  contain  millions  of 
the  germs.  The  treatment  of  the  case  depend3  very  much  upon 
the  condition  of  the  subject.  Rigor  mortis  appears  almost  im- 
mediately after  death  and  is  very  firm,  thus  putrefaction  is 
somewhat  retarded.  The  body  resembles,  in  a  great  many  in- 
stances, the  appearance  of  a  subject  dead  from  small-pox.  The 
whole  body  should  be  injected  in  both  the  cavities  and  arteries, 
washed  in  the  disinfectant  fluid,  enclosed  in  a  layer  of  absorbent 
cotton,  and  bandaged;  all  orifices  should  be  stopped  with  ab- 
sorbent cotton. 

Asiatic  Cholera  is  defined  as  an  acute,  epidemic,  infectious 
disease,  characterized  by  excessive  vomiting,  violent  serous 
purging  accompanied  by  severe  cramps,  and  followed  by  col- 
lapse. This  disease  is  indigenous  in  India,  existing  in  that 
country  the  year  round.  Whenever  favorable  conditions  present 
themselves,  this  disease  spreads  from  this  country  in  epidemic 
waves,  usually  traversing  the  entire  civilized  world  before  it 
subsides.  While  the  home  of  the  como  bacillus  is  in  India,  a 
great  many  epidemics  of  the  disease  originated  in  countries  re- 
mote from  India,  and  in  places  where  the  existence  of  the  infec- 
tion was  not  suspected.  The  last  epidemic  of  this  disease  which 
appeared  in  this  country  first  broke  out  in  New  Orleans,  from 
whence  it  spread  to  the  Central  States  and  over  the  Mississippi 
valley,  causing  a  very  large  mortality.  The  specific  cause  of  Asi- 
atic cholera  was  first  discovered  by  Robert  Koch  in  1883-4.  This 
eminent  bacteriologist,  while  experimenting  in  Egypt  and  after- 
wards in  India,  announced  the  discovery  of  the  characteristic 
germ  of  Asiatic  cholera,  but  it  was  several  months  afterwards 
before  he  was  able  to  prove  the  correctness  of  his  discovery. 
This  was  finally  conclusively  proven  by  injecting  a  quantity  of 
the  como  bacillus  into  the  healthy  duodenum  of  the  rabbit,  the 
amount  injected  being  one  one-hundredth  or  a  drop  of  a  pure  cul- 


.158 


THE  ART  AND  SCIENCE  OF  EMBALMING. 


ture  of  the  organism.  The  animal  soon  developed  symptoms  of 
cholera  and  in  a  few  hours  died  of  the  disease.  The  examina- 
tion of  the  intestinal  tract  and  the  discharges  showed  millions 
of  the  germs,  thus  proving  their  development  in  the  intestinal 
canal.  These  germs  are  only  found  in  the  intestinal  canal  and 
the  appendages  below  the  stomach,  there  being  none  in  the  blood 
current  or  in  any  of  the  fluids  of  the  body  remote  from  the  in- 
testinal tract.    The  corao  bacillus  is  from  one-half  to  two-thirds 
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developing,  but  are  not  necessarily  killed  by  the  change  from 
warm  to  cold,  as  is  evidenced  by  the  fact  of  the  disease  break- 
ing out  in  the  spring  of  the  year,  the  germs  being  merely  re- 
strained from  developing  by  the  cold  of  winter,  only  to  renew 
their  activity  at  the  approach  of  spring. 

The  bodies  of  those  who  die  of  cholera  should  receive  the 
most  careful  attention.  The  undertaker  should  not  handle  the 
subject  any  more  than  is  actually  necessary,  as  the  germs  will 
cling  to  any  moist  surface  of  the  patient's  clothing,  and  are 
found  in  unlimited  numbers  around  the  exposed  mucous  sur- 
faces of  the  body.  Be  careful  in  handling  the  body  that  you  do 
not  put  your  hands  to  your  mouth,  as  in  that  way  infection  may 
be  carried  very  easily.  It  has  been  argued  by  some  that  the 
cholera  germ  cannot  live  in  the  human  stomach  on  account  of 
the  acid  secretions  of  that  organ.  I  believe  that  this  is  the  truth 
during  certain  stages  of  digestion  and  when  the  secretions  of 
the  stomach  are  really  acid,  but,  as  every  physiologist  knows, 
there  are  certain  times  when  the  stomach  is  alkaline  or  neither 
acid  nor  alkaline  in  reaction ;  being  neutral,  the  germs  have  two 
chances  of  passing  through  the  stomach  to  one  where  they 
would  be  destroyed  by  the  hydrochloric  acid  normally  present 
in  the  stomach.  The  drinking  of  lemonade  acidified  by  the  addi- 
tion of  a  weak  solution  of  sulphuric  acid  (H*SO«)  will  keep  the 
stomach  in  such  condition  that  the  como  bacillus  will  not  pass 
through  it.  All  drinking  water,  during  the  prevalence  of  this 
disease,  should  be  boiled  before  using,  as  the  water  has  been 
proven  to  be  the  medium  of  spreading  the  contagion. 

The  appearance  of  the  subject  dead  from  cholera  is  very 
characteristic  on  account  of  the  great  drain  of  serous  material 
from  the  system.  The  myosin  of  the  muscles  becomes  coagu- 
lated very  early  after  death  and  the  rigor  mortis  sets  firm,  yet 
the  muscles  will  respond  to  mechanical  stimulus  cr  will  even  act 
spontaneous!",  as  has  often  been  noticed  in  the  bodies  of  those 
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who  have  died  from  Asiatic  cholera.  The  muscles  retain  this 
power  of  contraction  for  a  long  time,  and  in  the  observations 
made  by  Watson,  Barlow,  Ward,  Lawrence  and  others,  this 
cadaveric  rigidity  or  muscular  contraction  was  strange  indeed. 
In  one  case,  about  thirty  minutes  after  the  breathing  had  ceased, 
the  muscles  over  the  region  of  the  lower  limbs  began  to  take  on 
slight  quivering  and  twitching,  which  gradually  increased  until 
the  leg  became  flexed  at  the  knee;  then  spreading  to  the  op- 
posite leg,  it  took  on  much  the  same  phenomena  as  the  former. 
These  muscular  contractions  gradually  extended  to  the  abdomen, 
then  to  the  arms,  and  finally  the  muscles  of  the  face  were  fully 
under  its  influence.  At  one  time  the  eyes  turned  upward,  then 
downward;  this  was  followed  by  movements  of  the  lower  jaw 
very  closely  resembling  those  which  take  place  during  mastica- 
tion. At  one  time  the  fore-arm  became  flexed  upon  the  arm, 
and  upon  breaking  up  the  rigidity  the  arm  immediately  re- 
gained its  flexure  when  attempts  were  made  to  place  it  in  its 
natural  position.  Another  case  witnessed  by  these  observers 
was  that  of  a  plethoric  individual  who  had  been  dead  but  a  few 
hours  when  the  muscles  of  the  body  began  to  twitch  and  con- 
tract, but  all  at  once  the  contractions  became  limited  to  one 
side  of  the  body,  and  on  account  of  this  strange  and  unaccount- 
able action  the  body  was  turned  completely  on  its  side.  This 
phenomena  may  account  for  those  cases  of  cholera  that  were 
supposed  to  be  buried  alive,  because  when  they  were  afterwards 
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may  contain  coagulated  blood  of  a  tarry  aspect,  dark  in  color. 
The  remaining  blood  in  the  large  veins  is  also  of  this  dark  color 
and  of  the  consistency  of  tar  or  pitch.  The  left  side  of  the  heart 
is  empty  and  contains  only  a  small  amount  of  serum. 

The  external  appearance  of  the  body  resembles  that  of  a 
shrunken  or  desiccated  subject ;  the  skin  clings  tightly  to  the 
muscles  beneath  it,  and  the  face  assumes  a  pinched  condition; 
the  nose  is  pointed  and  deep  discolorations  arise  in  the  cellular 
tissue  of  the  face,  especially  along  the  angles  of  the  mouth  and 
nose  and  beneath  the  eyelids.  The  skin  seems  to  cling  to  the 
very  bone  beneath  it,  and  when  pinched  by  the  fingers,  feels 
tough  and  very  much  like  leather. 

The  como  bacillus  is  very  susceptible  to  the  action  of  anti- 
septics ;  almost  any  solution  of  alkalies  or  acids  will  kill  it.  It 
can  poorly  withstand  the  effects  of  sunlight  and  when  exposed  to 
the  rays  of  the  sun  it  loses  its  power  of  infection,  as  does  also 
the  anthrax  germ.  Experiments,  however,  along  this  line  are  not 
yet  fully  completed,  but  are  sufficient  to  warrant  the  above  state- 
ment. 

Diphtheria. — Diphtheria  is  an  acute  epidemic,  contagious 
disease,  characterized  by  sore  throat,  in  which  membranes  form 
on  the  throat,  tonsils,  uvula  and  back  of  the  fauces.  Membranes 
may  also  form  on  the  mucous  coat  of  the  bladder,  intestines  and 
stomach,  on  the  bronchial  mucous  membrane  and  in  the  posterior 
nares.  The  disease  is  caused  by  the  bacillus  diphtheria,  which 
grows  and  reproduces  itself  in  the  mucous  membranes,  or,  rather, 
false  membranes  formed  in  the  throat,  nares,  etc.     Diphtheria  is 
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the  nares  or  lungs,  stomach,  etc.,  and  will  replace  it  in  the  cabinet 
or  instrument-bag  without  giving  it  a  thorough  cleaning  or  ster- 
ilizing it  in  some  acid  solution.  Instruments,  brushes,  sponges, 
etc.,  are  very  good  means  of  spreading  contagion.  I  once  exam- 
ined a  brush  used  to  clean  the  hands  of  the  embalmer  after  work- 
ing upon  the  body ;  this  brush  had  been  used  for  several  weeks 
and  was  still  in  a  very  good  condition  as  regards  the  brush,  but 
it  was  found  to  contain  several  different  varieties  of  bacteria  and 
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micro-organisms;  a  few  of  these  were  pathogenic,  as  was  after- 
wards proved  by  cultures  and  inoculations,  but  the  majority  were 
non-pathogenic  and  were  harmless.  This  brush  was  carried  from 
house  to  house  and  was  used  in  every  case  the  embalmer  worked 
upon :  after  cleansing  his  hands  it  was  thrown  in  among  the 
instruments,  and  could  have  been  the  means  of  spreading  conta- 
gion. If  yon  use  any  instrument  on  the  throat  of  a  diphtheritic 
case,  be  sure  and  wasli  it  in  an  acid  solution — preferably  carbolic 
— immediately  after  von  are  through  with  it. 

Treatment. — The  embalming  of  a  case  of  diphtheria  is  not 
widely  different  from  that  of  an  ordinary  case,  only  the  throat 
and  neck  should  nceive  special  attention.  If  the  glands  of  the 
neck  are  swollen  by  the  disease,  don't  try  to  remove  the  swell- 
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ing,  as  it  will  be  impossible,  but  be  sure  and  use  plenty  of  fluids 
and  disinfectants  in  the  throat  and  nose.  The  arteries  and  cavi- 
ties should  be  injected  with  a  proved  disinfectant  embalming 
fluid  and  the  entire  body  washed  with  the  disinfectant  and  all  ori- 
fices, especially  the  nose  and  throat,  closed  with  absorbent  cot- 
ton. I  am  not  in  favor  of  using  all  the  different  fluids  for  disin- 
fecting the  throat,  as  many  of  them  are  too  weak  to  kill  the  bacil- 
lus diphtheria,  and  I  believe  that  the  embalmer  will  have  better 
success,  and  will  certainly  do  more  in  a  sanitary  point  of  view,  if 
he  will  apply  some  good  disinfectant  to  the  parts,  such  as  For- 
maldehyde. This  will  also  prevent  the  peculiar  odor  which  is 
generally  prevalent,  in  this  disease,  while  the  fluids  are  uncertain 
and  very  few  have  imy  effect  on  the  odor  arising  from  the  body. 
Erysipelas. — This  disease  deserves  some  attention  from  the 
embalmer.  ft  is  an  acute  infectious  eruptive  fever  followed  b\ 
well  marked  constitutional  symptoms,  the  eruptions  and  swelling 
being  confined  generally  to  the  head  and  neck.  The  poison  of 
this  disease  generally  begins  in  the  skin,  gaining  entrance  to  the 
body  through  an  abrasion  on  the  surface  of  the  cuticle,  although 
it  is  claimed  that  it  is  not  necessary  for  even  a  scratch  or  abraded 
surface  of  the  skin  to  be  present;  the  germ  is  capable  of  pene- 
trating the  healthy  skin.  It  will,  however,  penetrate  much  more 
rapidly  the  cicatrix  uf  a  wound,  or  those  parts  of  the  body  where 
the  skin  is  weaker  than  elsewhere.  The  contagion  of  this  dis- 
ease, like  that  of  diphtheria,  clings  to  the  clothes,  instruments. 
bedding.  »-tc.  and  should  be  carefully  handled.  The  clothing  of 
the  person  should  be  disinfected  by  Formaldehyde  gas  or  wash- 
ing in  a  solution  of  corrosive  sublimate  and  water,  or  a  strong 
solution  of  carbolic  acid.  One  of  the  most  peculiar  phenomena 
associated  with  the  disease  is  the  disappearance  of  all  the  char- 
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ex-governor  of  Indiana,  Ira  J.  Chase,  who  died  in  Lubec,  Maine, 
was  transported  to  Indianapolis  for  interment.  The  body  in  this 
case,  .or  class  of  cases,  should  be  prepared  according  to  the  rules 
adopted  by  the  National  Conference  of  State  Boards  of  Health 
and  approved  by  the  American  Baggage  Agents9  Association. 

The  blood  is  thin  and  can  be  removed  very  readily  by  open- 
ing the  veins  or  penetrating  the  right  side  of  the  heart  with  the 
trocar.  The  embalming  is  the  same  as  in  ordinary  cases,  onh 
the  face  and  neck,  should  the  swelling  not  go  down,  should 
receive  attention.  The  face  and  neck  should  be  completely 
drained  by  using  the  needle  process,  or  by  opening  the  venous 
system.  The  head  should  be  raised  above  the  level  of  the  body, 
so  as  to  allow  the  fluid  to  gravitate  downwards  into  the  thoracic 
cavitv. 

Small-pox. — Small-pox  is  an  acute,  specific,  eminently  con- 
tagious and  infectious  disease,  characterized  by  fever  and  an 
eruption,  consisting  of  three  stages.  There  is  an  omission  of  the 
fever  and  other  symptoms  when  the  eruption  first  appears,  and  a 
secondary  fever  when  the  eruption  attains  its  height.  This  dis- 
ease is  due  to  a  specific  poison,  possibly  a  vegetable  parasite, 
but  so  far  this  has  not  been  demonstrated.  Experiments  are 
at  the  present  time  being  conducted  by  eminent  medical  men  in 
the  experimental  laboratories  at  St.  Louis.  Mo.  History  tells 
us  that  this  loathsome  disease  existed  in  the  earliest  ages  of  the 
human  family.  Its  ravages  at  that  time  were  keenly  felt  by  the 
Egyptians,  but  later,  after  the  sixth  century,  its  victims  were 
more  than  doubled  by  the  changes  which  took  place  in  the  social 
and  political  standing  oi  Europe,  caused  by  the  crusades.  It  is 
said  that  if  we  could  be  transported  to  the  streets  of  London 
as  they  appeared  in  the  early  part  of  this  century,  that  no  pecul- 
iarity oi  dress,  architecture  or  behavior  would  appeal  to  us  in 
such,  strong  terms  as  the  number  of  pock-marked  visages  we 
would  encounter  :.:  every  tu.ru.     When  Tenner,  the  discoverer  of 
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his  own  son,  he  wrote  his  name  on  the  pages  of  history  never 
to  be  erased.  There  are  few  diseases  in  the  nosology  of  our 
text-books  that  are  feared  as  much  as  small-pox.  Possibly  there 
is  but  one  exception — namely,  that  of  cholera. 

Since  Jenner's  time,  pathologists  and  bacteriologists  have 
learned  more  in  regard  to  the  disease.  Its  contagious  princi- 
ple is  said  to  remain  active  for  days,  weeks,  and  even  months, 
and  is  capable  of  reproducing  itself  when  brought  in  contact 
with  a  susceptible  person.  This  disease  being  a  specific  infec- 
tious and  contagious  disease,  is  capable  of  infecting  the  well  in 
many  ways.  A  person  may  become  affected  by  being  brought 
in  contact  with  an  infected  person,  by  touching  his  clothes,  bed 
clothing,  or  other  material  which  has  been  in  contact  with  the 
body,  by  breathing  into  the  lungs  some  of  the  volatile  conta- 
gious principle  which  is  always  emanating  from  the  body  of  the 
infected  person,  or  by  being  brought  in  direct  contact  with  the 
patient's  body  or  any  of  the  desquamation  that  has  escaped  from 
the  surface  of  the  skin.  All  our  knowledge  of  this  disease  tells 
us  that  every  tissue  of  the  body  is  capable  of  producing  the 
infection.  Even  the  child  in  the  mother's  uterus  is  not  spared 
from  its  infective  ravages. 

It  will  be  seen  that  to  be  able  to  cope  with  such  a  disease 
requires  a  good  knowledge  of  the  principles  of  sanitary  science 
the  methods  of  disinfection,  etc. 

Treatment. — No  undertaker  should  think  of  handling  a 
case  of  this  disease  unless  he  knows  the  use  of  carbolic  acid, 
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gloves.  The  body  should  be  embalmed  if  it  is  to  be  transported 
(Michigan  permits  transportation  of  smallpox)  and  covered  with 
a  sheet  saturated  in  Formaldehyde  and  enveloped  in  a  layer  of 
absorbent  cotton  one  inch  thick.  Xo  germ  can  pass  through 
this,  and  you  can  handle  the  body  with  safety.  The  body  should 
not  be  handled  very  much  until  this  cotton  is  around  it.  and 
even  afterwards  avoid  touching  the  body  as  much  as  possible. 
The  best  method  of  disinfecting  the  rooms  wherein  a  small-pox 
patient  has  died  is  by  using  Formaldehyde  gas.  Formaldehyde 
penetrates,  or  rather,  the  Formaldehyde  gas  penetrates  every 
possible  space  in  the  room,  while  washing  the  walls  with  mer- 
curial solutions,  etc..  is  at  best  far  from  practical  and  not  certain 
in  its  results.  If  sulphur  is  used  it  should  be  burned  for  two 
or  three  hours  and  the  fumes  kept  as  closely  confined  as  possible, 
as  pressure  of  the  gas  increases  its  power  of  disinfection.  Sul- 
phur has  lately  been  supplanted  by  Formaldehyde.  This  can  be 
employed  by  any  one  of  average  skill,  while  the  use  of  lime, 
muriatic  acid,  chlorine,  bichloride  oi  mercury,  etc..  requires 
much  skill,  and  at  all  times  are  dangerous  to  handle.  Formalde- 
hyde gas  is  the  ideal  disinfectant  for  the  house  and  apartments. 
Typhoid  Fever. — This  disease  is  an  acute  infectious  fever. 
caused  by  the  bacillus  ryrhos:*.  It  has  an  msidicus  beginning,  a 
characteristic  temperature  reccri.  a  characteristic  en  prion. 
pecu.iar  mtestma.  symptoms  w::r.  i:arrr.cea  an:  tec  wed  by 
certain    characteristic    :«:st-m;rtrm     c:ni::i:ns.      The     typhoid 
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should  be  prevented  by  plugging  the  rectum  with  absorbent  cot- 
ton, or  if  this  does  not  suffice,  it  can  be  drawn  out  with  a  sharp 
hook  and  tied,  which  will  prevent  any  further  trouble  from  this 
source.  The  cavities  should  then  receive  a  thorough  injection, 
and  the  arterial  system  filled  the  same  as  in  ordinary  cases,  and 


Baclllu*   Tjphosls    (Typhoid   FeTer)  — I  1200  dlimpifri.      From  a  photomicrograph. 


the  surface  of  the  body  should  be  washed  in  the  disinfecting 
solution.  If  on  the  following  day  the  abdominal  cavity  is  dis- 
tended with  gas,  and  the  body  is  not  keeping  as  it  should,  the 
gas  should  be  removed,  also  the  fluid,  and  fresh  fluid  introduced ; 
this  will  usually  suffice,  and  the  case  will  go  on  all  right  without 
further  attention. 

Typhus  Fever. — Typhus  fever  is  an  acute  contagious  dis- 
ease, usually  occurring  in  epidemics.  It  runs  its  course  in  about 
twenty  days.  It  is  characterized  by  an  abrupt  commencement, 
great  prostration  and  disturbance  of  the  nervous  system,  and  a 
characteristic  eruption.  A  fatal  case  is  generally  of  short  dura- 
tion ;   the  disease  may  not  continue  longer  than  a  week  or  ten 
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.wfered  v>  in  the  true  *en.%e  of  the  term.  The  peculiar  germ 
c*ui*'m%  the  disease  has  not  as  yet  teen  demonstrated,  hot  is  sup- 
pfAt'l  to  he  developed  in  the  holies  of  the  infected  and  trans- 
mitted from  them  to  the  well  by  actual  contact  or  through  the 
atmosphere.  The  post-mortem  conditions  in  this  class  of  cases 
are  very  well  marked.  The  rigor  mortis  does  not  set  firm  ancT 
there  i«*  an  early  tendency  towards  putrefaction:  the  eruptions 
that  appeared  during  life  remain  after  death,  as  does  also  the 
alight  eruption  beneath  the  cuticle.  The  blood  is  darker  and 
very  fluid-like  in  consistence;  hence  it  is  easy  to  remove  the 
blood  by  opening  the  veins  or  tapping  the  heart.  There  is -also 
frequent  congestion  of  the  internal  organs.  The  embalmer, 
when  called  uj>on  to  take  care  of  a  case  of  typhus,  should  be 
an  careful  as  possible,  applying  all  the  sanitary  laws  that  he  can 
command,  being  careful  in  handling  the  body  and  in  coming  in 
contact  with  any  of  the  fluids  or  excretions  from  it.  The  em- 
halming  is  the  same  as  in  an  ordinary  case — cavity  and  arterial 
embalming  and  washing  the  body  with  the  disinfectant. 

Yellow  Fever. — Yellow  fever  occurs  in  such  climates  as  are 
peculiar  to  the  West  Indies,  South  America,  the  southern  parts 
of  flic  Tinted  States,  Gibraltar,  etc.  It  is  a  specific,  infectious, 
I'omtuuiiieable  disease,  communicated  by  means  of  mosquitos. 
It  has  received  its  name,  yellow  fever,  on  account  of  turning  the 
body  to  a  jaundiced  or  yellow  color.  The  contagious  principle 
of  the  disease  is  as  yet  not  definitely  understood,  but  sufficient 
Knowledge  has  been  gathered  to  know  that  a  temperature  of  32 
dej;.  I-'.,  or  the  freezing  point,  is  sufficient  to  kill  it.  A  high  de- 
gree of  artificial  beat  will  also  have  the  same  effect  upon  the 
genu,  and  it  is  probable  that  such  chemicals  as  corrosive  subli- 
mate ami  carbolic  acid,  in  the  solution  and  strength  generally 
employed  in  contagious  and  infectious  diseases,  would  be  suffi- 
cient  to  kill  it.     If  a  particle  of  infected  clothing  or  other  para- 
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taining  its  vitality  almost  indefinitely,  and  its  toxic  qualities  may 
be  exhibited  when  an  unacclimated  person  is  brought  in  contact 
with  the  germs.  They  are  also  capable  of  developing  in  the  earth 
and  soil ;  this  has  been  demonstrated  by  examination  of  the  earth 
covering  the  graves  of  yellow  fever  subjects.  The  same  precau- 
tions  as  apply  to  small-pox  and  any  of  the  other  eminently  con- 
tagious diseases  apply  with  equal  force  to  the  treatment  of  yel- 
low fever.  If  the  body  is  to  be  embalmed,  this  should  be  done 
most  thoroughly ;  every  tissue  of  the  body  should  be  brought 
in  contact  with  the  preservative  solution,  and  after  being  em- 
balmed it  should  be  wrapped  in  the  bandages  and  saturated  in 
the  bichloride  or  Formaldehyde  solutions. 

Scarlatina,  Scarlet  Fever. — These  terms — scarlatina  and 
scarlet  fever — are  used  synonymously  to  designate  one  of  the 
most  common  and  fatal  of  the  acute  contagious  diseases.  This 
disease  is  believed  to  be  caused  by  a  specific  germ,  which  is 
capable  of  living  at  the  room  temperature  or  the  temperature 
of  the  body.  It  may  also  live  in  the  clothing,  on  the  walls,  or 
upon  anything  to  which  it  may  become  attached.  It  commonly 
enters  the  system  by  the  air  passages,  but  it  may  be  carried  into 
the  body  by  the  food.  The  blood  of  scarlatinal  patients  or  sub- 
jects also  contains  the  peculiar  contagium  vivum,  as  has  been 
ascertained  bv  the  inoculation  of  the  blood  of  a  scarlatinal 
patient,  by  which  scarlet  fever  was  produced  in  its  typical  form. 
The  epidemic  scales  shed  during  the  desquamative  period  of  the 
disease  are  also  highly  contagious,  and  it  is  possible  that  the 
urinary  and  fecal  evacuations  from  the  body  contain  the  germs. 
All  the  clothing  which  has  been  around  the  patient,  or  any  hand- 
kerchief or  linen  which  the  patient  has  expectorated  upon, 
should  be  regarded  as  contagious  and  treated  as  such.  It  is 
claimed  by  Lewis  Smith  that  the  contagium  of  scarlet  fever 
surpasses  that  of  any  other  acute  disease,  unless  it  be  that  of 
small-pox.    The  burning  of  sulphur  in  a  room  for  several  hours 
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contagium  from  spreading.  All  the  clothing  not  of  much  value 
belonging  to  a  scarlet  fever  case  should  be  burned,  and  that 
which  is  not  burned  should  be  disinfected  by  being  exposed  to 
the  action  of  Formaldehyde  gas  for  several  hours  in  a  closed 
room,  or  eke  subjected  to  a  temperature  of  220  deg.  F. 

The  Treatment  of  the  scarlatinal  subject  is  not  difficult. 
The  embalming  should  be  performed  by  injecting  arteries  and 
cavities  with  a  proved  disinfectant  emblaming  fluid,  stopping 
all  orifices  and  washing  the  body  in  the  disinfectant  fluid;  but 
extreme  care  should  be  exercised  in  handling  the  remains  or 
coming  in  contact  with  any  of  the  clothing  in  the  room.  If 
there  are  children  liable  to  come  in  contact  with  your  clothing 
after  preparing  a  case  of  scarlet  fever,  take  the  precaution  of 
disinfecting  them  so  that  you  will  prevent  spreading  the  disease. 

Pneumonia. — This  disease  is  defined  as  an  acute,  conta- 
gious, croupous  inflammation  of  the  tissue  of  the  lungs,  attended 
bv  exudation  into  the  air  vessicles.  In  about  two-thirds  of  all 
cases  of  lobar  pneumonia,  the  lower  lobe  of  the  lung  on  the 
right  side  wil!  be  the  seat  of  the  disease :  this  may  spread 
upward  until  the  whole  right  lung  becomes  consolidated.  In 
rare  cases  the  disease  spreads  to  the  opposite  lung,  being  then 
known  as  double  lobar  pneumonia.  In  this  disease,  on  account 
of  the  large  amount  oi  blood  in  the  lungs,  they  have  a  tendency 
to  undergo  putrefaction  very  early  after  death.  Purging  is  not 
infrequent,  and:  also,  oi:  account  of  the  enlarged  condition  of 
the  limes,  the  heart  is  depressed  and  will  he  found  much  lower 
than  its  original  position.  There  i<  ::■  t  much  blood  found  in 
the  heart  after  death  in  this  ch><  .*:  cases,  although  there  are 
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is  very  obstinate,  nothing  short  of  the  most  heroic  treatment 
relieving  it. 

The  blood  in  the  body  is  diminished  in  oxygen,  caused  by 
the  occlusion  of  the  air-cells  and  alveoli.    It  is  not  infrequent  in 

this  class  of  cases  to  have  develop,  in  remote  parts  of  the  body, 

• 

what  are  known  as  metastatic  abscesses.  These  aire  caused  by 
the  formation  of  thrombi  in  the  blood  vessels,  which  afterwards 
break  down  and  are  carried  to  the  heart,  where  they  may  act  as 
an  intense  irritant,  setting  up  inflammation  of  the  heart,  which 
of  itself  oftentimes  causes  the  death  of  the  patient.  The  blood 
in  cases  of  pneumonia,  on  account  of  the  diminished  amount  of 
oxygen,  is  very  dark  in  color;  its  weight  is  also  very  much 
increased,  possibly  on  account  of  the  absorption  of  deleterious 
material  from  the  whole  system.  The  lung  taken  from  a  body 
dead  of  pneumonia,  where  the  whole  structure  has  been  infil- 
trated, will  sink  in  water,  while  it  is  next  to  impossible  to  make 
a  healthy  lung  sink  beneath  the  surface. 

The  Treatment  of  a  case  of  pneumonia  is  very  important. 
If  discoloration  is  present  the  arterio  venous  injection  process 
will  give  the  best  results.  From  one  to  three  quarts  of  fluid 
should  be  injected  into  the  circulation  by  this  process.  The 
next  thing  you  should  do  would  be  to  give  your  attention 
to  the  cavities,  especially  the  right  side,  for  in  two-thirds  of  the 
cases  this  will  be  the  seat  of  the  trouble.  Fluid  should  be 
injected  into  these  cavities  by  a  method  which  will  not  allow  its 
escape  downwards  into  the  abdominal  space.  The  trocar  should 
be  inserted  just  between  the  first  and  second  ribs,  so  as  to  reach 
the  upper  lobe  of  the  lung  and  also  the  upper  part  of  the  pleural 
sac;  as  much  fluid  as  you  can  possibly  force  into  the  cavities 
should    be    inserted.     The   opposite   lung  should  be  treated   in 
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the  disease  is  caused  by  a  specific  germ — the  bacillus  pneumonia. 
Antiseptics  thrown  into  the  chest  cavity  by  this  method  will 
prevent  germs  from  developing,  and  in  a  great  many  instances, 
if  the  fluid  is  strong  enough,  it  will  kill  them.  If  purging-  con- 
tinues after  you  have  removed  the  gases,  filled  the  arteries,  etc., 
yo\i  can  prevent  it  by  plugging  the  throat  with  absorbent  cot- 
ton. If  this  fails,  tie  off  the  trachea.  Make  the  incision  just 
above  the  center  of  the  sternum.  The  trachea  is  easily  recog- 
nized by  the  cartilaginous  rings  which  are  connected  together 
by  muscular  tissue.  To  tie  the  trachea  use  a  piece  of  tape  about 
an  eighth  of  an  inch  wide.  Should  purging  continue  after  you 
have  performed  the  above  operations,  you  should  investigate  the 
condition  of  the  stomach,  for  the  purging  might  be  caused  by 
fermentation  or  putrefaction  in  that  organ ;  in  this  case  you  will 
succeed  in  preventing  it  by  ligature  of  the  oesophagus  at  the 
same  point  of  operation  as  was  used  for  ligating  the  trachea. 
Fluid  should  also  be  injected  down  both  the  bronchial  tubes  and 
the  oesophagus  in  a  case  of  pneumonia,  and  should  there  be 
no  purging  from  the  mouth  or  nostrils,  and  the  jaws  firmly  set, 
you  could  do  this  by  inserting  the  nasal  tube  into  the  nasal 
cavity  and  forcing  fluid  through  it,  which  would  find  its  way 
down  into  the  stomach  and  the  bronchial  tubes  of  the  lungs. 

In  performing  an  autopsy  medical  men  should  not  confound 
the  artificial  congestion  of  heart  and  lungs  which  follows  a 
forced  injection  of  embalming  fluid,  with  a  case  of  pneumonia. 
From  a  medico  legal  standpoint  this  is  important.  In  some 
subjects  the  injection  of  embalming  fluid  into  the  arterial  sys- 
tem will  produce  a  condition  somewhat  analogous  to  an  acute 
congestion  of  the  lungs.  Indeed  Mood  may  be  forced  into  the 
pulmonary  artery,  thence  to  the  lungs:  especially  so  where  a 
vein  is  injected  by  mistake  or  intentionally  as  recommended  in 
the  arterio  venous  injection  process  previously  described. 


CHAPTER  XV. 


Tissues  and  Organs  of  the  Human  Body. 


Chemicals  Which  are  Used  in  Hardening  and  Preserving  Them; 

TISSUES  OR  ORGANS.  HARDENING  FLUID. 

Brain , Bichromate  of  ammonia. 

Bladder Chromic  acid. 

Blood  vessels Alcohol  or  bichromate  of  potash. 

Elastic    ligament Bichromate  of  potash. 

Embryos    ,. . .  Chromic  or  picric  acid. 

Eye  Midler's   fluid. 

mullek's  fluid. 

Bichromate  of  potash 2l/2  parts. 

Sulphate   of  soda i       part. 

Bichromate  of  ammonia    2       percent. 

Water    , ioo      parts. 

Eyelids    Alcohol. 

ianglia    • Picric  acid. 

-leart Bichromate  of  potash  or  alcohol. 

njccted  organs    Alcohol. 

ntestines Chromic  acid. 

\idneys    Bichromate  of  potash. 

-achrymal    gland    Alcohol. 

.arynx    Chromic  acid. 

Jver Bichromate  of  potash. 

^ungs ( 'hromic  acid. 

Mammary  glands   Alcohol. 

Marrow  of  bone    Alcohol. 

Muscular    tissue    (voluntary) ..  Bichromate  potash  or  zinc  chlor. 

Nerves   Picric   acid. 

(Esophagus   Chromic  acid. 
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Ovaries Chromic  acid. 

Pancreas Alcohol. 

Retina    Muller's  fluid. 

Salivary  glands Alcohol. 

Skin Alcohol. 

Spinal  cord Bichromate  of  ammonia. 

Spleen  . ., Bichromate  of  potash. 

Stomach  Alcohol  or  chromic  acid. 

Supra  renal  capsule Alcohol. 

Tendon  and  ligament Alcohol  or  sat.  solu.  arsen.  soda. 

Testes Alcohol. 

Thymus   gland Alcohol. 

Thyroid  gland Alcohol. 

Tongue Bichromate  of  potash. 

Tonsils    Alcohol. 

Trachea  * Chromic  acid. 

Ureter Chromic  acid. 

Uterus  or  womb Chromic  acid. 

A  weak  solution  of  Formaldehyde  will  harden  and  preserve 
any  of  the  soft  structures  of  the  human  body. 

Chloride  of  zinc  has  a  special  action  on  the  cellular  tissue 
and  the  skin,  causing  a  mottled  appearance,  which  soon  form  a 
distinct  marble  white.-  It  has  a  very  decided  preservative  effect 
on  the  tissues  of  the  body  generally. 

Arsenate  of  soda  is  one  of  the  strongest  preservatives  for 
animal  tissue,  and  is  very  extensively  used  in  the  manufacture 
of  embalming  fluids.  It  causes  a  rapid  dessication  of  the  cel- 
lular tissue,  especially  noticed  at  the  ends  of  the  fingers  and  tip 
of  the  nose.  It  changes  the  color  of  the  skin  to  a  red  or  livid 
purple  when  used  in  large  amounts.  In  special  quantities  the 
cheeks  may  be  made  to  assume  a  natural,  healthy  or  life-like  ap- 
pearance. 

Mercury    bichloride    (corrosive    sublimate)    has    no   special 
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Preservative  Solutions. 


Chemicals  Used  as  Preservatives — Their  Antiseptic  Value,  Etc. 

Preservatives  used  in  the  principal  medical  colleges  of  the 
United  States: 


•  * 


Acetic  acid 

Alcohol   

Alum 

Aluminic  acetate - 

Alumnic  chloride   . . . 

Ammonium  chloride   

Ammonium  sulphate   

Arsenous  acid 

Arsenate  soda  

Arsenite  soda    t 

Arsenite  potash    i. . . 

Benzoic  acid    , 

Boracic  acid    

Borax 

Camphor   

Carbolic  acid   

Calcium   chloride    

Chloral  hydrate 

Chlorine   

Chromic  acid  

Creosote    

Cupric  sulphate   (sulphate  of  copper)....... 

Ether  

Formalin    (an  aqueous   solution  of  formic 
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ANTISEPTIC  IN  THE  PROPORTION. 

aldehyde)   , , 40  per  ct.  strength, 

(The   best   disinfectant   and    the   strongest 
preservative  known  to  science.) 

Glycerine    1    14. 

Hydrogen  dioxide    (peroxide)    . ., 1  :  20.000. 

Hydrochloric  acid 1  :  375. 

Iron  sulphate 1  :  18. 

Lead  chloride |. 1  :  500. 

Lead  nitrate 1  :  277. 

Mercury  iodide   .1  :  40.000. 

Mercury  bichloride 1  :  14.300. 

Nitre ,. Not  known. 


Osmic  acid   

Phenol.     ( See  carbolic  acid. )  

Potassic  arsenite   , 

Potassic  bichromate 

Potassium  permanganate   

Potassium  nitrate 1 

Salicylic  acid   

Sodium  hyposulphite  

Sodic  chloride   (common  salt) 

Sodic  bicarbonate  1. . 

Sulphur  dioxide  (sulphurous  acid)    

Sulphuric    acid    , 

Tannic  acid 

Turpentine    , Not  known. 

Thymol ,i    :  1340. 


6666. 

333. 
8. 

909. 

285. 

160. 

1000. 


3. 
6. 

20. 

2000. 

560. 

207. 
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with  salicylic  acid,  arsenous  acid,  carbolic  acid,  or  creosote,  in 
order  to  increase  its  preservative  powers.  Glycerine  and  salicy- 
lic acid  are  employed  quite  extensively  in  the  preservation  of 
vegetables  and  fruits.  Glycerine  mixed  with  arsenous  acid  has 
been  recommended  for  the  prevention  of  mould.  I  find  the  fol- 
lowing formula  to  give  better  satisfaction  in  preventing  the 
growth  of  the  mould  fungus. 

Arsenous  acid   . .«. Gr.  10. 

Boracic   acid Gr.  10. 

Vaseline     i Oz.  2. 

If  the  mould  has  already  formed  on  the  body,  it  is  best 
removed  by  applying  ether  or  pure  grain  alcohol,  which  have 
a  special  action  on  the  skin.  The  remedy  should  be  applied 
until  the  skin  is  hardened  and  the  moisture  removed.  Both 
the  alcohol  and  the  ether  have  the  effct  of  removing  the  mois- 
ture and  the  oily  or  resinous  parts  of  the  skin.  Dr.  Howse,  of 
London,  England,  has  recommended  an  embalming  fluid  com- 
posed of  glycerine  and  arsenous  acid.  He  uses  one  pound  of 
the  arsenous  acid  to  a  quart  of  the  glycerine.  It  should  be 
remembered  that  in  order  to  mix  this  amount,  the  glycerine 
should  be  heated  and  the  whole  filtered  before  using. 

It  is  too  costly  for  general  use,  there  being  cheaper  and  more 
efficient  preparations  on  the  market. 

Devergie,  Packousky,  Seseman,  Santer  and  others  have 
recommended  various  preparations  containing  glycerine. 
Santer  recommended  the  following  formula : 

Glycerine   10  parts. 

Carbolic  acid    I  part. 

Alcohol , 50  parts. 

Water    40  parts. 

It  was  oftentimes  necessary  to  give  a  second  injection  of 

a  stronger  chemical,  composed  of  chloride   of    zinc    and    water. 

Tannic  acid  has  been  used  by  some  as  a  preservative,  this 

nng  employed  in  the  preservation  of  the  intestines  and 
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abdominal  organs.  An  incision  was  made  into  the  region  of  the 
stomach  and  the  gases  removed  from  that  viscus  and  from  the 
transverse  colon,  then  the  acid  was  sprinkled  over  the  parts. 

Choral  hydrate  has  been  recommended  as  a  very  efficient 
preservative  by  Keen  and  Fletcher.  This  agent  is  very  soluble 
in  water,  being  completely  dissolved  in  less  than  its  own  weight. 
A  body  injected  with  a  saturated  solution  of  this  chemical  re- 
tains its  suppleness  and  its  life-like  appearance;  the  dessication 
of  the  tissues,  caused  by  the  injection  of  arsenical  or  zinc  prepa- 
rations, is  entirely  obviated. 

Creosote  has  been  used  quite  extensively  in  the  manufacture 
of  embalming  fluids.  It  is  not  so  much  employed  as  in  former 
years.  This  agent  is  not  very  freely  soluble  in  water,  hence, 
possibly,  its  discontinuance ;  for  it  is  a  well  known  fact  that  any 
chemical  requiring  a  large  amount  of  water  for  its  solution  is 
not  a  very  strong  preservative.  It  was  formerly  much  used  by 
Gannal  and  A.  Renouard  in  the  following  formulae: 

GANNAl/s  FLUID. 

Creosote    4  ounces. 

Arsenous    acid    .  .  .  .1 4  ounces. 

Sulphate    of   alumina 4  pounds. 

Water 1  gallon. 

Mix. 

MODIFIED  FORM  OF  AUOYF  FORMULA. 
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ful  preservative.  Its  cost  prevents  its  use  in  large  quantities. 
It  has  a  very  pleasant  odor,  and  \s  used  to  disguise  the  odor  of 
other  chemicals. 

Solutions  Employed  by  the  Medical  Fraternity  of  the  United 
States  in  the  Preservation  of  Anatomical  Material. 

The  medical  colleges  of  the  United  States,  with  a  very  few 
exceptions,  use  solutions  of  arsenic,  zinc  or  choral.  Some  use 
two  of  these  three  chemicals  in  one  solution,  while  one — the  Uni- 
versity of  Tennessee — combines  all  of  them  in  the  following 
formula : 

Arsenous  acid. 
Chloride  of  zinc. 
Potassium  permanganate. 
Chloral  hydrate. 
Water. 

The  medical  colleges  in  the  United  States  which  use  arsenic 
in  their  solutions  for  the  preservation  of  anatomical  material  are 
the  following: 

Rellevue  Hospital  Medical  College:  Saturated  solution  of 
arsenate  of  soda  in  water.  After  embalming,  the  body  is  placed 
in  a  large  refrigerator  with  the  temperature  at  30  deg.  F. 

University  of  Buffalo  uses  a  solution  of  arsenous  acid  and 
bicarbonate  of  soda,  nearly  equal  parts;  injects  throuh  the  fem- 
oral artery ;  use  pickling  solution  composed  of  simple  brine. 

Atlanta  Medical  College  uses  a  saturated  solution  of  arsen- 
ate of  soda  in  water. 

Cleveland  Medical  College  uses  a  solution  of  arsenous  acid 
and  bicarbonate  of  soda,  nearly  equal  parts;  saturated  solution 
in  water. 

The  Medical  College  of  Indiana  uses  equal  parts  of  arsenous 
acid  and  bicarbonate  of  soda ;  saturated  solution  in  water  in- 
jected while  hot. 

The  Indiana  College  of  Physicians  and  Surgeons  uses  same 
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solution,  and  preserves  by  immersion  in  pickling  solution,  simple 
brine. 

Iowa  State  University  uses  equal  parts  of  arsenous  acid 
and  bicarbonate  of  soda;  saturated  solution  in  water;  subjects 
then  placed  in  refrigerator  until  wanted  for  dissection. 

Kentucky  School  of  Medicine  uses  arsenate  of  soda;  sat- 
urated  solution  in  water;  then  places  in  chill  room  until  wanted 
for  dissection. 

Long  Island  Medical  College  uses  a  saturated  solution  of 
arsenate  of  soda  in  water,  injected  while  hot;  subject  is  not 
placed  in  pickling  solution  unless  signs  of  decomposition  ap- 
pear. 

Louisville  Medical  College  uses  same  solution  as  other 
medical  colleges  in  Louisville.  All  cadavers  for  dissection  are 
taken  to  the  University  of  Louisville,  where  they  are  prepared 
same  as  that  given  under  Kentucky  School  of  Medicine.  At 
present  they  are  experimenting  with  a  chloride  of  zinc  solution. 
The  body,  after  receiving  two  injections  of  the  fluid,  is  wrapped 
in  bandages  which  have  been  saturatd  in  a  solution  of  carbolic 
acid  and  petroleum ;  this  forms  an  air-tight  coating  for  the  body. 
It  is  then  enclosed  in  black  duck  cloth  and  wrapped  with  twine. 
It  is  claimed  that  cadavers  prepared  after  this  method  retain 
their  suppleness,  dessication  is  retarded  and  the  subject  is  better 
for  anatomical  research. 

Rush  Medical  College  uses  arsenical  fluid  composed  of  the 
following  ingredients:  Arsenous  acid,  alum,  nitrate  potash, 
chloride  of  sodium  and  boiling  water.  Glycerine,  bichloride  of 
mercurv  and  alcohol  mav  be  added  to  the  mixture. 

University  of  Michigan  uses  a  saturated  solution  of  ar- 
senate of  sodium,  the  body  being  immersed  in  brine  pickling  so1 
lution  until  wanted  for  dissection. 

Medical  College  of  Missouri  uses  a  strong  solution  of  arsen 
ate  of  soda  and  glycerine :  body  is  placed  in  a  chill  room  until 
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St.  Louis  Medical  College  uses  a  solution  of  arsenous  acid, 

bicarbonate  of  soda,  carbolic  acid  and  water  in  the  following 

formula : 

Arsenous  acid .8  ounces. 

Bicarbonate  of  soda 8  ounces. 

Carbolic    acid    2  ounces. 

Water     i  gallon. 

College  of  Physicians  and  Surgeons,  St.  Louis,  uses  a 
saturated  solution  of  arsenate  of  soda;  two  injections  given, 
with  a  twelve  to  fifteen  hours'  interval. 

University  of  Maryland  uses  a  saturated  solution  of  ar- 
senous acid  and  carbonate  of  soda. 

University  of  Vermont  uses  a  solution  composed  of  the  fol- 
lowing: 

Nitrate  of  potash jy2  drams. 

Arsenous  acicf   3l/2  drams. 

Alum ., 3      ounces. 

Chloride  of  soda 6^  drams. 

Boiling  water 4       quarts. 

Mix,  and  after  solution  has  cooled  add  four  pints 
of  alcohol  and  six  of  glycerine. 

Medical  Colleges  Which  Prefer  Chloride  of  Zinc  Solutions. 

Albany  Medical  College  uses  a  saturated  solution  of  chloride 
of  zinc  and  immersion  in  simple  brine  pickling  solution. 

Cincinnati  College  of  Medicine  and  Surgery  uses  a  satur- 
ated  solution  of  chloride  of  zinc. 

Ohio  Medical  Universitv  uses  a  saturated  solution  of  chlor- 
ide  of  zinc,  afterwards  placing  the  body  in  chill  room,  where  the 
temperature  is  kept  at  30  deg.  F. 

Georgetown  University  uses  a  solution  of  chloride  of  zinc. 

Hahneman  Medical   College  uses  a  solution  of  chloride  of 
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This  solution  is  injected  while  hot. 

Harvey  Medical  College  uses  a  solution  of  chloride  of  zinc, 
bichloride  of  mercury,  alcohol  and  water. 

Jefferson  Medical  College  uses  a  neutral  solution  of  chlor- 
ide of  zinc,  placing  the  cadaver  in  simple  brine  until  ready  for 
dissection. 

Medical  College  of  Ohio  uses  a  neutral  solution  of  chloride, 
of  zinc  and  injects  while  hot. 

University  of  New  York  uses  a  solution  of  chloride  of  zinc 
and  places  the  cadaver  in  brine  pickling  solution  until  needed 
for  dissection. 

University  of  Pennsylvania  uses  neutral  solution  of  chloride 
of  zinc ;  injects  from  one  to  five  quarts. 

University  of  Tennessee ;  formula  given  on  page  340. 

Medical  College  of  Virginia  uses  a  solution  of  chloral  hy- 
drate in  alcohol  or  water,  then  places  the  cadaver  in  pickling 
solution  containing  common  salt  and  one  pound  of  saltpetre. 

Homeopathic  Medical  College  of  Missouri  uses  a  saturated 
solution  of  chloral  hydrate  for  embalming. 

Chicago  College  of  Physicians  and  Surgeons  uses  a  formula 
comvosevi  of  the  following: 

v"i!\ceri;;c    1 40  parts. 

WvV.o:    S  parts 
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I  do  not  advise  embalmers  to  make  their  own  fluids,  unless 
they  have  special  apparatus  for  doing  it  and  are  skilled  in  chem- 
istry and  the  allied  sciences.  I  do  not  advise  this  any  more 
than  I  would  a  physician  to  manufacture  his  own  medicines. 
Pharmacy  is  a  separate  study,  the  same  as  medicine.  Chemistry 
bears  the  same  relation  to  embalming  that  pharmacy  does  to 
medicine.  It  should  also  be  remembered  that  while  I  do  not 
advise  the  making  of  your  own  fluids,  I  deem  it  necessary  that 
the  embalmer  should  have  that  knowledge  of  chemistry  that  will 
enable  him  to  name  such  chemicals  as  are  employed  in  the  mak- 
ing of  the  embalming  fluids  now  on  the  American  market,  and 
be  able  to  give  the  antiseptic  value  of  each,  consequently  its 
bacteriological  effect  and  its  effect  when  applied  to  the  different 
tissues  and  organs  of  the  body.  This  I  have  given  briefly  in  this 
work,  feeling  that  it  was  a  branch  of  the  profession  which  should 
be  well  understood  by  all.  The  effect  of  the  different  chemicals 
on  the  different  tissues  of  the  body,  and  the  antiseptic  value  of 
the  different  chemicals  used  in  the  manufacture  of  embalming 
fluid  is  given  for  the  first  time  in  this  work,  no  other  work  on 
embalming  containing  it. 


CHAPTER  XVIL 


Rules  for  tke  Transportation 

of  tke  Dead. 


lti*vined  1903.  and  approved  by  the  American  Association  of 
tin*  <*tiiifi*ii*n«-«'  cif  Htat*  and  Provincial  Boards  of  Health  and  the  National  Fu- 
iifrnl  Director*'  Angulation.    Now  in  force  in  many  states. 

Rulc'i.  The  transportation  of  bodies  dead  of  smallpox  or 
bubonic  plague  from  one  .state,  territory,  district  or  province  to 
another,  is  absolutely  prohibited. 

Rule  2.     The  transportation  of  bodies  dead  of  Asiatic  chol- 
era, yellow  fever,  typhus  fever,  diphtheria  (membranous  croup «. 
scarlet  fever  (scarlatina,  scarlet  rash),  erysipelas,  glanders,  an- 
thrax or  leprosy,  shall  not  be  accepted  for  transportation  units? 
prepared  fur  shipment  by  being  thoroughly  disinfected  by  {z* 
arterial  and  cavity  injection  with  an  approved  disinfecting-  flxrid: 
(hi  disinfection  and  stopping  of  all  orifices  with  absorbent  co:- 
ton.  and  ic»  wa-hir.^  the  bodv  with  the  disinfectant,  all  of  'wind 
must  be  done  h\  an  tmbalmer  holding  a  certificate  as  snch,  5*- 
.sued  h\  the  stati  .  >r  provincial  board  of  health,  or  other  saai*  ac 
proxincial  authority  ;ro\ided  for  by  law. 

Aftir  be:-.^  ■->:-.:•..  ;ud  a-  above,  such  body  shall  1* 
oped  :r.  a  \:.\-.r  . :  ^  ;  tton.  not  less  than  one  inch  fhicl 
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air-tight  zinc,  copper,  or  tin-lined  box,  all  joints  and  seams  her- 
metically soldered. 

For  interstate  transportation  under  this  rule  only  embalm- 
ers  holding  a  license  issued  or  approved  by  the  state  or  provincial 
board  of  health,  or  other  state  or  provincial  authority  provided 
for  by  law,  after  examination,  shall  be  recognized  as  competent 
to  prepare  such  bodies  for  shipments. 

Rule  3.  The  bodies  of  those  dead  of  typhoid  fever,  puer- 
peral fever,  tuberculosis  or  measles,  may  be  received  for  trans- 
portation when  prepared  for  shipment  by  arterial  and  cavity 
injection  with  an  approved  disinfecting  fluid,  washing  the  ex- 
terior of  the  body  with  the  same,  and  enveloping  the  entire  body 
with  a  layer  of  cotton  not  less  than  one  inch  thick,  and  all 
wrapped  in  a  sheet  securely  fastened,  and  encased  in  an  air- 
tight metallic  coffin  or  casket,  or  air-tight  metal-lined  box,  pro- 
vided that  this  shall  apply  only  to  bodies  which  can  reach  their 
destination  within  thirty  hours  from  the  time  of  death.  In  ail 
other  cases,  such  bodies  shall  be  prepared  by  a  licensed  embalmer 
holding  a  certificate  as  provided  for  in  Rule  2.  When  prepared 
by  a  licensed  embalmer  as  defined  and  directed  in  Rule  2,  the  air- 
tight sealing  and  bandaging  of  cotton  may  be  dispensed  with. 

Rule  4.  The  bodies  of  those  dead  from  any  cause  not 
stated  in  Rules  2  and  3  may  be  received  for  transportation  when 
encased  in  a  sound  coffi'n  or  casket  and  enclosed  in  a  strong  out- 
side wooden  box,  provided  they  can  reach  their  destination 
within  thirty  hours  from  the  time  of  death.  If  the  body  cannot 
reach  its  destination  within  thirty  hours  from  the  time  of  death, 
it  must  be  prepared  for  shipment  by  arterial  and  cavity  injiection 
with  an  approved  disinfecting  fluid,  washing  the  exterior  of  the 
body  with  the  same,  and  enveloping  the  entire  body  with  a  layer 
of  dry  cotton  not  less  than  one  inch  thick,  and  all  wrapped  in  a 
sheet  securely  fastened,  and  encased  in  an  air-tight  metallic  coffin 
or  casket  or  an  air-tight  metal-lined  box.  But  when  the  body 
has  been  prepared  for  shipment  by  being  thoroughly  disinfected 
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by  a  licensed  embalmer,  as  defined  and  directed  in  Rule  2,  the 
air-tight  sealing  and  bandaging  with  cotton  may  be  dispensed 
with. 

Rule  5.  In  the  shipment  of  bodies  dead  from  any  disease 
named  in  Rule  2,  such  body  must  not  be  accompanied  by  per- 
sons or  articles  which  have  been  exposed  to  the  infection  of  the 
disease,  unless  certified  by  the  health  officer  as  having  been  prop- 
erly disinfected. 

Before  selling  tickets,  agents  should  carefully  examine  the 
transit  permit  and  note  the  name  of  the  passenger  in  charge,  and 
of  any  others  proposing  to  accompany  the  body,  and  see  that  all 
ncessary  precautions  have  been  taken  to  prevent  the  spread  of 
the  disease.  The  transit  permit  in  such  cases  shall  specifically 
state  who  is  authorized  by  the  health  authorities  to  accompany 
the  remains.  In  all  cases  where  bodies  are  forwarded  under 
Rule  2,  notice  must  be  sent  by  telegraph  by  the  shipping  em- 
balmer to  the  health  officer,  or,  when  there  is  no  health  officer, 
to  other  competent  authority  at  destination,  advising  the  date 
and  train  on  which  the  body  may  be  expected. 

Rule/).  Every  dead  body  must  be  accompanied  by  a  per- 
son in  charge,  who  must  be  provided  with  a  passage  ticket  and 
also  present  a  full  first-class  ticket  marked  "Corpse"  for  the 
transportation  of  the  body,  and  a  transit  permit  showing  physi- 
cian's or  coroner'*  certificate,  name  of  deceased,  date  and  hour  of 
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transit  permit  must  be  made  in  duplicate,  and  the  signature  of 
physician  or  coroner,  health  officer  and  undertaker  must  be  on 
both  the  original  and  duplicate  copies.  The  undertaker's  or  reg- 
istrar's certificate  and  paster  of  the  original  shall  be  detached 
from  the  transit  permit  and  securely  fastened  on  the  end  of  the 
coffin  box.  All  coffin  boxes  must  be  provided  with  at  least  four 
handles.  The  physician's  certificate  and  transit  permit  shall  be 
handed  to  the  passenger  in  charge  of  the  corpse.  The  whole 
duplicate  copy  shall  be  sent  to  the  officials  in  charge  of  the  bag- 
gage department  of  the  initial  line,  and  by  him  to  the  secretary 
of  the  state  or  provincial  board  of  health  of  the  state  or  province 
from  which  said  shipment  is  made. 

Rule  7.  When  bodies  are  shipped  by  express,  a  transit 
permit,  as  described  in  Rule  6,  must  be  made  out  in  duplicate. 
The  undertaker's  certificate  and  paster  of  the  original  shall  be 
detached  from  the  transit  permit  and  securely  fastened  on  the 
coffin  box.  The  physician's  certificate  and  transit  permit  shall 
be  attached  to  and  accompany  the  express  way-bill  covering 
the  remains,  and  be  delivered  with  the  body  at  the  point  of  des- 
tination to  the  person  to  whom  it  is  consigned.  The  whole 
duplicate  copy  shall  be  sent  by  the  forwarding  express  agent 
to  the  secretary  of  the  state  or  provincial  board  of  health  of  the 
state  or  province  from  which  said  shipment  was  made. 

Rule  8.  Every  disinterred  body,  dead  from  any  disease  or 
cause,  shall  be  treated  as  infectious  or  dangerous  to  the  public 
health,  and  shall  not  be  accepted  for  transportation  unless  said 
removal  has  been  approved  by  the  state  or  provincial  health  au- 
thorities having  jurisdiction  where  such  body  is  disinterred,  and 
the  consent  of  the  health  authorities  of  the  locality  to  which  the 
corpse  is  consigned  has  first  been  obtained;  and  all  such  disin- 
terred remains,  or  the  coffin  or  casket  containing  the  same,  must 
be  wrapped  in  a  woolen  blanket  thoroughly  saturated  with  a 
1 -1000  solution  of  corrosive  sublimate,  and  enclosed  in  a  hermet- 
ically soldered  zinc  tin,  or  copper-lined  box.     But  bodies  depos- 
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ited  in  receiving  vaults  shall  not  be  treated  and  considered  the 
same  as  buried  bodies,  when  originally  prepared  by  a  licensed 
embalmer  as  defined  in  Rule  2,  and  as  directed  in  Rule  2  or  3 
(according  to  the  nature  of  the  disease  causing  death),  provided 
shipment  takes  place  within  thirty  days  from  the  time  of  death. 
The  shipiMcnt  of  bodies  prepared  in  the  manner  above  directed 
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by  licensed  embalmers  from  receiving  vaults  may  be  made  with- 
in thirty  days  from  time  of  death  without  having  to  obtain  per- 
mission from  the  health  authorities  of  the  locality  to  which  the 
body  is  consigner!.  After  thirty  days  the  casket  or  coffin  box 
containing  said  body  must  be  enclosed  in  a  hermetically  soldered 
box. 

Transportation  of  Bodies. 
A  few  remarks  011  the  preparation  of  bodies  for  transporta- 
tion will  certainly  not  be  out  of  place  in  a  work  of  this  kind. 
This  one  feature  of  the  funeral  director's  work  is  perhaps  done 
in  more  different  ways  than  any  other.  Why  this  should  be  so. 
when  the  box  containing  the  casket  must  pass  through  so  many 
hands,  is  hard  to  explain.  After  an  experience  of  nearly  twenty 
years  by  the  writer*  the  method  given  below  seems  to  have  met 

li   i-  ti>  be  supposed  thai  the  body  has  been  properly  pre- 
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pared  as  far  as  embalming  is  concerned.  The  body  having  been 
injected  through  the  arterial  system  with  a  proved  disinfectant 
fluid,  the  right  and  left  pleural  cavities  and  the  abdominal  and 
cranial  cavities  also  injected  with  the  fluid,  it  should  be  washed 
in  the  disinfectant,  all  orifices  stopped  with  absorbent  cotton, 
and  the  entire  body  enveloped  in  a  layer  of  absorbent  cotton  not 
less  than  one  inch  thick,  and  all  wrapped  in  a  sheet  and  ban- 
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daged.  The  casket  should  be  so  upholstered  that  the  body  will 
fit  nicely,  yet  firmly,  especially  in  the  length.  Casket  rests 
should  he  placed  in  the  bottom  of  the  box  and  a  paper  cover 
should  be  placed  over  the  casket  and  tied  closely  around  the  bot- 
tom. In  lowering  the  casket  into  the  box  I  use  two  pieces  of 
webbing  about  nine  feet  in  length  and  leave  them  under  the 
casket,  either  tying  the  ends  together  or  fastening  them  with 
pins.  Always  cover  inside  of  boxes  with  plain  white  paper, 
especially  where  a  cloth  casket  is  used.  If  the  box  is  of  pine, 
stain  it  on  the  outside  in  some  dark  color. 

Kit  her  use  thumb  screws  or  a  patent  fastening  for  the  lid, 
so  that  it  can  be  taken-  off  without  the  aid  of  a  screw-driver. 
Put  three  strong  handles  on  each  side,  near  the  bottom  of  the 
box,  so  that  the  pall  bearers  can  lift  it  into  the  car  easily. 
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At  each  end,  as  near  the  top  as  it  can  be  placed,  have  another 
strong  handle,  so  that  the  baggageman  can  give  necessary 
assistance.  Place  two  strips  on  the  under  side  of  the  box,  ex- 
tending the  full  length  and  about  three  inches  from  the  edge. 
These  should  be  about  two  inches  wide,  one  inch  thick,  and 
rounded  on  the  under  side  so  that  the  box  will  slide  easily.  Taper 
off  the  ends  of  the  strips  so  they  will  not  catch  on  projecting 
boards  on  platform  or  in  the  baggage  car. 

The  head  of  the  casket  should  be  plainly  marked  on  top  of 
the  box.  Di^fctfojis  for  shipment,  with  each  change  of  pars, 
should  alsOf&$  mkfked  so  that  it  can  be  plainly  &en.  Unless 
requi|4d4)y  l£\Ob*t  the  certificate  should  be  pasted  So.  top  of 
box,  place*  It  in«*4ieavy  envelope,  which  should 'be  so  fastened 
to  the  box  that  the  contents  can  be  easrly  examined.  (See  Rules 
for  Transportation.) 

It  may  all  be  summed  up  in  a  few  words.  With  these„papers 
one  should  enclose  a  personal  letter  to  the  receiving  funeral 
director,  informing  him  of  what  attention  the  body  has  received 
and  the  kind  of  fluid  used,  and  such  other  matters  as  you  may 
deem  of  importance  to  him. 


CHAPTER  XVIII, 


Dissection  Wounds,  Blood  Poison,  Etc, 


The  cmbalmcr  practicing  his  vocation  is  brought  in  con^ 
tact  with  every  imaginable  disease.  He  operates  on  the  body 
of  one  dead  of  measles  to-day,  while  the  morrow  may  find  him 
preparing  a  case  of  small-pox  -or  Asiatic  cholera.     To  the  in- 

fectious  and  contagious   emanations  from  these  diseases  he  is 

.f  t 

threatened  with  the  additionaRtorfurd}  of  blood  poison.     For 

this  reason  the  embalmed  should  understand  the  nature  of  the 
infection  and  what  he  should  do  in  a  prophylactic  way  to  prevent 
it.  Some  claim  that  an  application  of  embalming  fluid  to  the 
hands  will  be  sufficient*.  This  should  be  corrected,  for  while  an 
embalming  fluid  may  be  a  good  preserver,  it  may  be  almost  inert 
as  an  antiseptic.  The  antiseptic  strength  of  arsenic,  zinc  chlor- 
ide and  sodium  salts  are  very  feeble  indeed,  and  they  could  not 
be  depended  on  in  such  cases,  unless  the  embalmr  knows  they 
contain  some  of  the  stronger  and  more  reliable  antiseptics,  such 
as  mercuric  chloride,  Formaldehyde,  carbolic  acid,  or  other  agent 
capable  of  destroying  the  bacteria  of  septicaemia. 

If  lie  does  not  know  the  contents  of  the  fluid,  he  should 
add  these  chemicals  in  sufficient  strength  to  guarantee  im- 
munity from  infection.  Cases  of  blood  poison  are  not  as  fre- 
quent as  formerly  ;  while  we  hear  of  many  cases,  few  of  them 
are  genuine  cases  of  septicaemia  or  blood  poison.  It  is  true 
that  possibly  some  embalmer  might  have  been  suffering  from 
arsenical  poisoning  or  mercurial  poisoning,  and  imagined  he 
was  the  victim  of  an  attack  of  septicaemia,  pyaemia,  sapraemia, 
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septic  intoxication  or  other  name  indicative  of  disturbances  of 
the  blood.  The  embalmer  when  he  handles  fluids  containing  a 
large  amount  of  either  arsenic,  corrosive  sublimate  or  chloride 
of  zinc,  will  soon  learn  whether  his  system  is  capable  of  resist- 
ing the  absorption  of  such  chemicals.  If  he  be  susceptible  to 
the  action  of  arsenic  he  may,  by  the  constant  use  of  a  fluid  con- 
taining arsenic,  become  affected  with  chronic  arsenical  poisoning, 
which  no  intelligent  physician  could  possibly  mistake  for  an  at- 
tack of  blood  poisoning.     It  has  been  argued  by  many  that  it  is 
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i  iihrasion  of  the  skin  to  be  present  in  order  to 
plt'in  of  certain  poisons,  and  especially  animal 
isonw,  products  of  putrefaction   (ptomaines  and 

is  generally  true,  there  are  many  cases  on  rec- 
i.it it'll t  has  suffered  an  attack  of  septicaemia, 
•  in  of  the  skin  could  be  found.  It  is  also  true 
are  required  to  handle  dead  bodies  in  various 
action,   may  become  affected    bv    inhaline    the 
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gases  emanating  from  such  bodies.  But  it  has  not  as  yet  been 
proven  that  these  gases  which  escape  from  the  dead  body  con- 
tain micro-organisms.  That  they  do  contain  some  chemical  or 
other  substance,  which  is  capable  of  setting  up  fever  and  other 
disturbances  in  the  economy,  is  no  longer  a  question  of  doubt. 
But  for  anyone  to  say  that  such  gases  are  laden  with  the  organ- 
isms of  septicaemia,  without  offering  any  experiments  to  verify 
the  same,  is  to  tread  on  dangerous  soil.  Putrefaction  is  a  com- 
plex process  due  to  the  action  of  several  different  varieties  of 
micro-organisms,  resulting  in  the  formation  of  a  large  number 
of  volatile  and  non-volatile  products. 

Many  of  these  volatile  products  of  putrefaction  are  known 
to  us  only  by  their  offensive  odors,  and  by  this  sense  of  smell 
we  are  able  to  differentiate  between  septic  and  other  forms  of 
fermentation.  In  preparing  bodies  for  dissection,  or  where  a 
large  number  of  cadavers  are  in  various  stages  of  putrefaction, 
the  gases  arising  from  a  large  number  might  be  sufficient  to 
overcome  a  person  much  more  readily  than  gases  from  a  single 
subject.  The  only  case  that  I  know  of  where  a  person  was  in- 
fected by  handling  a  large  number  of  bodies,  was  in  the  case  of 
a  prominent  surgeon  of  this  city.  During  his  services  as  Dem- 
onstrator of  Anatomy  at  one  of  our  leading  medical  colleges,  it 

• 

became  his  duty  to  make  a  large  number  of  dissections  on  as 
many  different  cadavers,  which  were  in  various  stages  of  decom- 
position. After  he  had  worked  for  several  hours  he  began  to 
feel  sick,  and  was  assisted  to  his  home.  He  had  a  high  fever, 
disturbance  of  digestion  and  diarrhoea,  dryness  of  the  fauces  and 
thirst.  This  condition  only  lasted  a  few  days,  when  he  was  able 
to  resume  his  position.  An  attack  of  this  kind  would  not  be 
called  blood  poison,  because  it  was  not  attended  with  such  symp- 
toms, and  the  cause  was  widely  different.  It  was  caused,  how- 
ever by  the  gases  of  decomposition,  and  thus  being  a  chemical 
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shoi:j;.  r;4v  ■:  r*j:  r.:?  rizisr^r  and  several  of  the  organisms  of  rn> 
factK ■■:■.  c;.:r; :  ;.r  rr.rT.nrt  to  the  blood  current,  then  he  *r-:- 
havi  r,:.„  —-  :::-:;  ;i:fer?Ti:  train  of  symptoms,  redrew  *=- 
swi .'.::■.£      -  :  ;.-.    —  ::h   seal    0f    entrance    of   the  re*:" 

gra..;::;...  :  r~:;^  ^  ;.:  .  accompanied  with  pain  of  a  sera:*  'jz- 
cina:::.^  :::..-;.. ■:;-  -:v-r  lul!  all  the  other  symptoms  of  i  n-: 
cast  ..■:"  ":■!.•  ..   :■.  :>.■:-.::.-  .  r  >eptica:mia. 

X  w  ^\":-.M:  ;s*;  *■  :  :.  iraw  from  such  results?  Tvrr..  z&~ 
of  Jt-c\ ■::::•. ■*::■.  *  ;.-;  .:  la-.] en  with  micro-organisms  cap&r-I: :: 
entt-ri::^  ::  •„  "-.:•*>  v  :":  :': v.  brt-ath  and  spreading  from  ihi:  jeer. 
through  :!.v  !!••".  :.  :.!".  :^r:>  of  the  system;  and  seccoi  ?tr 
g-as</>  art  .-*:!>  :•.  >  v.  :>  :r.  a  chemical  sense,  and  then  only  ■-=- 
the  c1h-:t::-:.-i!  -  :.r  .::>::-.  !!y  lar^e  amount.  Thus  it  is  the  ^tr- 
ical-  ari^'vi:  :':  ■::  ..  *::^e  case  are  barely  sufficient  tc  ss:  " 
>vrv.\ .:■■;:>  « -f  ;  "  •  ■"  >■:>:•:•?.  but  if  it  is  increased-  as  :i  ins  _- 
tlit-  fa-'-  <iV'V--1  '  y  ::■•.  ^■'■:,.i:i«..:i  of  several  dead  bodies,  tr-^i  ~-- 
piii-iinu':-  ■■!.'  -■  !■  .-:'  :•  •.:  ■  -;■:-  is  sufficient  to  cause  a  disnrroM 
in   ;i   lnTiltJ1;.    -"■'' ."■    '       v'"  'h   :t   condition   would   not  be  zzrrz?: 

-t-jjt it  ;«-?•; ;- r t .  ]- '  "  '  ■-■;»•  septic  intoxication  or  g^fi 

h  -1  ■"■'!■!  .-,  •■:•  ■  -  '" Tvi  that  certain  chemicals  zse-ir 

i'!iil>:il'.":'.-    ';;.:.    •■  ;  •.    '..    ■'■■    :,r->;.ortion  to   kill   or  prever:  *Jc 

ilr\  •  !■  .]•■■:' '  •  :     ■  r"   -.     'Llr.^  mercuric  chloride,  £  rbsr- 

ii.i!  ::■<■!   ;,i  .-  ■•:«..■    •  -!"  ::h    fluids  now  on  the  mar'i:*^  > 

-.;!:■..  i.  ■•:    '■  .-••*,    .;.'..  I.  .v:iu-nt  of  anthrax  spores  n  lbs 

i  ■■'!■■  .!;■;-!:«•<  to  the  culture  frrii  .  -*:** 

■'■■  ■       ■  ■■••     .m   nnc  of  the  most  rescsdr^  :: 
.  :-.i  -v.il  quoted  to  entirebr  rrr~rr. 

Vit  if  the   same  s-n \? 

i  i « »  40.000.  it  will  ncn  rrrrr*z-. 

■■■■■: -.misms  and  bacterid  :c  rc- 

:-..i\r  cultivated  these  rrcxi- 

■ii'tl.    Arsenons  ac^i.  res- 

.    .  ..  !» al  in  embalming  ^ris*  s 

i\»vh  found  that  a  t-t 
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cent  solution  destroyed  the  vitality  of  anthrax  spores  only  after 
a  ten  days'  exposure,  no  such  results  being  produced  in  six  days. 
Miquel,  whose  authority  should  not  be  questioned,  says  that  this 
agent  is  antiseptic  only  in  the  proportion  of  i  :i66.  Chloride  of 
zinc,  another  chemical  compound  extensively  used  in  embalm- 
ing fluids,  depends  for  its  antiseptic  qualities  upon  the  power  of 
precipitating  albumens  from  organic  substances.  In  experi- 
menting with  this  drug  on  the  bacteria  of  putrefaction,  I  find 
that  it  is  capable  of  arresting  the  development  of  putrefactive 
micro-organisms  and  bacteria  in  the  proportion  of  one  part  in 
fiftv-two. 

It  is  not  necessary  for  me  to  take  up  the  action  of  alcohol, 
bicarbonate  of  soda,,  arsenate  of  soda,  and  other  chemicals  used 
in  the  manufacture  of  embalming  fluids,  as  it  is  more  the  inten- 
tion to  investigate  the  cause  of  blood  poisoning. 

Having  considered  the  possibility  of  infection  from*  the 
gases  emanating  from  the  dead  body,  I  will  next  consider  the 
nature  of  infection  in  dissection  wounds,  or  those  caused  bv 
preparing  the  dead  for  burial.  During  the  year  I  have  known 
of  four  cases  of  blood  poison  among  my  own  acquaintances,  who 
are  engaged  in  the  practice  of  embalming.  All  of  these  have 
ended  favorably,  possibly  on  account  of  the  modern  ideas  of 
treatment  .and  our  knowledge  of  the  micro-organisms  in  this 
disease.  The  statistics  in  surgical  practice  in  i860  quotes  the 
rate  of  mortality  during  the  years  1850  to  i860  at  eighty  per  cent. 
It  will  be  apparent  to  the  most  casual  observer  that  we  are 
treating  this  disease  to-day  in  the  most  scientific  way  possible. 
I  do  not  wish  in  an  article  of  this  kind  to  enter  into  the  treat- 
ment of  a  case  of  septicaemia  or  blood  poison,  but  would  rather 
admonish  the  reader  that  in  case  he  should  happen  to  become  in- 
oculated  with   the   specific  germs  of  this   disease,  to  call  on  a 
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tion  of  fresh  cadavers  or  bodies  that  have  only  been  dead  a  few 
hours.  As  the  embalmer  deals  with  this  class  of  cases  most  ex- 
clusively, he  above  all  others  engaged  in  the  art  of  dissection, 
should  be  extremely  careful  and  should  be  well  informed  on  the 
nature  of  this  class  of  poisons.  The  infection  obtained  in  dis- 
secting a  fresh  body  is  complicated  by  being  intermingled  with 
some  morbid  condition  that  existed  during  life. 

The  poison  derived  from  the  second  class,  or  those  from 
putrefaction,  are  never  complicated  with  the  morbid  process  or 
disease  that  existed  during  life,  but  should  be  considered  in  its 
true  place,  " Dissection  Wounds."  As  a  rule,  bodies  dissected  in 
the  various  anatomical  laboratories  of  this  countrv  are  those  of 
cadavers  that  have  been  embalmed  with  solutions  of  strong  an- 
tiseptics and  afterwards  immersed  in  pickling  solutions  contain- 
ing a  large  amount  of  arsenate  of  soda  and  arsenous  acid.  A 
case  of  blood  poison  from  the  dissection  of  dead  bodies  that  have 
been  prepared  after  this  method  is  nozv  a  medical  phenomenon. 
And  why?  Because  it  only  proves  that  an  injection  of  any  anti- 
septic, sufficiently  strong  enough  to  arrest  decomposition  in  the 
dead  body,  is  sufficient  to  kill  all  the  germs  in  the  body  and  to 
prevent  the  spread  of  contagious  and  infectious  diseases.  In 
the  city  of  Chicago  alone  there  are  probably  twelve  hundred 
medical  students  who  are  dissecting  dead  bodies  every  day  dur- 
ing the  six  winter  months,  yet  we  never  hear  of  a  case  of  blood 
poison  among  these  men  who  are  working  over  the  dead  con- 
tinually. In  this  second  class  of  poisons  developed  in  the  dead 
body,  namely,  that  caused  by  bacteria  of  putrefaction,  we  have 
that  additional  trouble  caused  by  the  gases  developed  by  these 
germs.  These  gases  are  compounds  of  hydrogen,  hydro-sul- 
phuric acid,  carbonic  acid  gas.  carburetted  and  phosphoretted 
hydrogen,  ammonia,  etc.  I  need  not  enlarge  on  the  chemical  and 
sensible  qualities  of  these  gases:  they  are  familiar  to  all  those 
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produce  a  faint,  sickly  and  indescribable  odor,  once  experienced 
never  forgotten. 

Any  one  whose  vital  powers  of  resistance  are  lowered  may 
be  made  sick  by  these  odors,  and  sometimes  even  those  in  the 
best  of  health  may  experience  some  forms  of  depression  caused 
by  them,  but  to  say  that  these  gases  causes  blood  poison  by  be- 
ing inhaled  by  the  operator  or  those  who  are  brought  in  contact 
with  the  dead  body,  is  a  medical  and  scientific  error. 

It  not  infrequently  happens  that  poisonous  gases  are  ab- 
sorbed in  great  quantity,  either  because  they  are  present  in  un- 
usual abundance  or  because  the  vital  powers  of  resistance  are 
lowered.  The  following  may  be  given  as  an  instance  of  their 
effects  on  the  system,  and  the  manner  in  which  the  substance 
is  eliminated  from  the  body.  A  person  after  he  has  dissected 
continually  for  several  hours,  or  one  who  has  been  engaged  in 
many  embalmments  in  a  single  day,  goes  home  at  night  tired 
and  restless;  finds  himself  dull,  heavy,  listless  and  indisposed, 
with  the  peculiar  odor  of  dead  bodies  clinging  to  him.  He 
changes  his  clothes  and  takes  a  thorough  ablution ;  feeling  a  little 
refreshed  from  the  bath,  he  changes  to  a  new  suit  of  clothes, 
but  after  a  time  sufficient  for  the  skin  to  become  active,  he 
again  detects  the  same  nauseous  smell  that  he  had  before  ex- 
perienced. If  he  be  weakly  inclined,  he  may  even  vomit  and 
have  a  mild  case  of  septic  intoxication  accompanied  by  diar- 
rhoea. These  symptoms  will  gradually  pass  off,  and  after  he  is 
in  the  open  air  a  short  time  the  odor  leaves  him  entirely.  This 
is  proof  that  the  gas  may  be  absorbed  into  the  system,  may 
cause  a  general  depression  or  septic  intoxication,  that  it  is  also 
eliminated  by  the  lungs  and  by  the  skin,  but  we  never  have 
those  symptoms  of  true  septic  infection  as  shown  when  a  per- 
son receives  a  wound  from  dissecting  a  fresh  cadaver  or  one  that 
has  not  been  injected  with  antiseptic  solutions. 

When   a    person   receives    an    infection    from   a   wound,    the 
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emanating  from  the  dead.  About  twelve  to  fourteen  hours 
after  the  infection  has  gained  entrance  into  the  body,  which 
may  be  at  some  point  unnoticed  by  the  patient,  he  feels  indis- 
posed, is  depressed,  faint  and  chilly,  with  lowness  of  spirits 
and  nausea.  In  about  six  to  ten  hours  after  these  symptoms 
appear,  the  patient  feels  an  uneasiness  as  though  something  is 
wrong,  a  severe  pain  may  attract  his  attention  to  the  shoulder 
of  the  arm  through  which  the  infection  may  have  spread  from 
a  scratch  of  the  finger.  This  soon  passes  off,  and  he  feels  sick 
at  the  stomach  and  complains  of  headache.  Pain  may  now  at- 
tract his  attention  to  his  hand,  and  noticing  his  finger  he 
discovers  a  slight  redness  of  an  erysipelas  character,  distinct 
throbbing  of  the  part  and  localized  pain.  There  may  appear, 
at  about  the  same  time,  a  pustule,  not  unlike  that  of  small-pox, 
while  in  other  cases  it  may  resemble  a  simple  vesicle  or  blister. 
The  patient  may  have  a  desire  to  prick  it,  and  on  opening,  it 
is  found  to  contain  a  milk-white  serum.  But  this  pustule  may 
be  unattended  with  any  pain,  and  the  patient  may  be  ignorant 
of  its  existence,  or  mav  not  even  be  aware  that  he  has  received 
a  wound  until  his  attention  is  called  to  it  by  some  of  his  friends. 
As  the  case  proceeds,  the  pain  in  the  affected  arm  becomes  more 
excruciating,  and  soon  marked  swelling  of  the  arm  and  axilla  is 
apparent.  The  patient  now.  possibly  for  the  first  time  realizing 
his  condition,  suffers  mentally,  fever  sets  in,  his  breathing  is 
quicker,  his  pulse  accelerated,  and  in  cases  of  the  most  severe 
type,  there  is  mild  delirium ;  the  countenance  is  haggard  and 
the  skin  yellow.  The  patient  often  expires  before  the  disease 
has  made  further  progress. 

The  most  severe  case  of  blood  poison  that  I  have  ever  seen 
came  from  a  dissection  wound.  My  brother,  in  embalming  the  body 
of  a  Mr.  Morris,  raised  the  femoral  artery.  The  day  following 
he  began  to  take  on  the  symptoms  above  described.  Finally 
?>eing  brought  under  the  full  inuuence  ox  :he  disease  he  became 
ilf»1inVi:<  nvii   rvm.vlni-  :  m)  fi«r  several  hours,  his  ricrht  arm  eiv»11_ 
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ing  to  about  three  times  its  normal  size,  the  infection  spread- 
ing to  the  bones  of  the  hand  and  wrist  and  causing  a  stiffening 
of  that  joint  and  a  partial  loss  of  the  use  of  his  hand.  The  dis- 
ease causing  the  death  of  this  subject,  from  which  he  received 
the  inoculation,  was  cellular  inflammation  resulting  from  inflam- 
matory rheumatism. 

The  hands  of  the  embalmer  should  be  first  washed  in  some 
good  antiseptic,  and  afterwards  rubbed  with  vaseline  or  some 
unguent,  which  will  fill  the  pores  of  the  skin  and  prevent  absorp- 
tion. This  will  be  the  safest  method  to  use  before  operating 
on  the  dead  body. 

Post  Mortem  Wounds. — If  in  preparing  a  body  for  burial  or 
in  holding  an  autopsy,  making  a  dissection,  etc.,  on  a  dead 
body  one  should  accidentally  cut  himself,  he  should  be  very 
careful  to  prevent  infection  (blood  poison).  The  weight  of 
authority  tends  to  prove  that  micro-organisms  may  enter  the 
absorbent  and  circulatory  systems,  whether  or  not  one  has  re- 
ceived a  cut  or  abrasion  of  the  surface  of  the  skin.     The  opera- 

« 

tor  should  carefully  cover  his  hands  and  wrists  with  carbolated 
vaseline  and  should  rub  it  well  into  the  pores  of  the  skin  before 
beginning  an  operation.  The  following  rules  for  procedure  in 
case  of  dissection  wounds  will  possibly  be  of  some  service  to 
the  reader: 

Rules. 

First.  Seize  the  edges  of  the  cut  portion  between  the  thumb 
and  index  finger  of  the  uninjured  hand  and  stop  circulation. 

Second.     Wash  the  part  in  warm  water. 

Third.  If  your  teeth  are  healthy  and  in  good  condition  suck  the 
wound  ;  if  not — 

Fourth.     Cauterize  with  nitrate  of  silver   (lunar  caustic)   or 
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CHAPTER  XIX. 


The  Funeral  Director  Himself. 


What  He  Should  Add  to  His  Scientific  Acquirements.    How  to 

Conduct  a  Funeral,  from  the  Time  of  Receiving 

the  Call  Until  the  Body  Has  Been 

Placed  in  the  Grave. 

If  I  should  be  asked  what  constitutes  a  funeral  director, 
I  would  answer,  "A  thorough  gentleman/1  One  who  has  the 
skill  of  the  anatomist,  the  nerve  of  the  surgeon,  the  untiring 
patience  and  ingenuity  of  the  chemist;  in  all,  a  broad-minded, 
well-informed  man. 

A  prominent  professional  gave  these  words  of  advice  :"What 
should  he  be?  I  think  to  inherit  this  goodly  land  he  should 
have  on  the  whole  armour,  he  should  be  a  thorough  gentleman. 
A  gentleman  to-day,  a  gentleman  to-morrow.  He  should  not 
change  his  role  for  any  other  part  in  life's  drama." 

He  iniist  necessarilv  be  somewhat  acquainted  with  anatomy 
and  surgery.  How  often  does  it  happen  in  cases  of  accident, 
that  the  remains  are  mutilated  and  disfigured  in  sucha  manner  as  to 
be  unrecognizable  and  unpresentable  to  the  friends,  and  how  easy  it 
would  be  to  render  a  service  which  would  result  in  great  satisfaction 
to  the  bereaved,  and  words  of  praise  and  commendation  to  the  skilled 
hand  of  the  undertaker. 

lie  should  understand  the  signs  and  conditions  attending 
■Jf-ath,  and  should  be  able  to  decide  whether  it  is  death  or  sus- 
pended animation,  and  should,  in  all  cases  of  sudden  death,  be 
very  careful  and  apply  all  the  tests  before  commencing  to 
operate.     Again,  from  in  acquaintance  with  anatomy  the  under- 
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movement  of  the  head  or  motion  of  the  hand  will  be  under- 
stood and  executed,  and  thus  will  be  avoided  the  bustling 
around  which  would  perhaps  occur  at  a  most  unseasonable  time. 
The  undertaker  should  see  every  opportunity  for  relieving  or 
benefiting  the    friends*    condition. 

Promptness  should  be  a  marked  feature  of  the  undertaker. 
Always  on  time  and  never  late  should  be  his  watchword,  for 
as  the  undertaker  is,  so  will  the  people  be,  whether  prompt 
and  on  time  or  slow  and  late.  When  we  see  an  undertaker  who 
is  always  behind  time  we  think  of  the  Irishman's  saucer.  It 
had  many  good  points  about  it,  but  lacked  a  bottom.  Thus, 
we  think  promptness  should  be  one  of  the  corner  stones  in  the 
foundation  of  the  successful  undertaker.  The  undertaker  should, 
like  the  old  family  physician  whom  the  entire  community  "swear 
by,"  have  the  confidence  of  the  people.  He  must  show  himself 
a  man  not  simply  approved  by  men  but  by  God,  one  whom  they 
can  turn  their  dead  and  loved  ones  over  to  in  perfect  confidence, 
knowing — not  wishing  or  hoping,  but  knowing — they  will  be 
cared  for  as  tenderly  as  if  done  by  a  member  of  the  family, 
and  with  just  as  much  reverence  and  respect. 

The  undertaker  should  be  no  respecter  of  persons;  should 
not  simply  feel,  but  know,  that  the  wife  of  a  poor  peasant  is 
as  dear  to  him  as  was  Victoria,  in  all  her  crowned  honor  and 
gorgeous  attire,  to  the  lamented  Prince  Albert;  and  that  the 
little  curly-headed,  prattling  babe  in  the  hut  of  the  poverty- 
stricken  widow  shares  as  great  a  place  in  her  heart  as  does 
the  babe  in  the  palace  of  the  millionaire,  and  deserves  the 
same  treatment. 

When  he  is  called  upon  to  officiate  he  is  not  supposed  to 
be  a  mourner,  but  he  is  required  to  kindly  recognize  the  grief 
of  the  people  whom  he  is  serving,  and  treat  them  in  a  kindly, 
considerate  manner;  not  too  profuse  in  conversation,  neither 
too  brief,  using  no  profane  or  slangy  expressions.  To  be  a 
qualified    undertaker    and    funeral    director    requires    both    tact 
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As  soon  as  you  receive  a  call,  either  by  messenger  or  tele- 
phone, ask  if  the  body  has  been  washed  and  dressed;  if  not, 
whether  they  want  you  to  do  so;  if  they  are  to  do  it,  tell  the 
party  at  the  'phone  to  tell  them  to  do  so  at  once. 

If  the  deceased  is  a  lady  or  child,  ask  if  the  family  want  the 
lady  attendant.     If  so,  send  for  her  at  once. 

Order  your  wagon  at  once,  while  you  get  board  and  cabinet 
and  crape,  tacks  and  hammer. 

Attend  the  call  promptly  and  see  that  everything  is  all  right. 

Before  putting  up  crape  ask  the  family  if  they  prefer  flow- 
ers. Always  take  two  crapes,  a  good  one,  or  a  medium  or  poor 
one.  You  can  then  put  up  the  one  the  surroundings  demand. 
If  the  age  is  35  to  45,  take  white  crape  with  black  ribbon,  and 
black  crape  with  white  ribbon.  Never  use  all  black  under  50. 
Never  charge  for  crape  or  gloves ;  it  causes  dissatisfaction.  You 
can  be  firm  on  your  other  prices  and  make  up  for  them  on  other 
things. 

In  order  to  prevent  annoyance  at  the  house  from  not  having 
something  you  need,  we  have  the  following  rules  for  second 
man : 

See  that  cabinet  and  cooling  boards  are  in  order,  fluids  in 
bottles,  knives  cleaned  and  sharpened ;  soaps,  needles,  thread, 
powder,  cotton,  eye  caps,  etc.,  in  cabinet. 

Look  over  cabinet  three  times  a  week  and  see  that  tubes 
are  not  misplaced  and  pumps  in  order. 

Keep  zinc  chloride  solution  always  on  hand. 

When  at  the  house  be  sure  you  are  at  the  right  place  before 
taking  cooling-board  in. 

While  working  have  only  those  in  the  room  who  are  to 
help,  so  that  the  work  will  be  done  thoroughly  and  with  dis- 
patch. 

Get  measure  and  other  items  for  trimmer  and  embalmer. 

See  about  your  doctor's  certificate,  when  they  wish  to  bury, 
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Do  what  is  necessary  to  keep  the  body  until  you  can  go 
again. 

In  case  of  dropsy,  tap  at  once,  or  report!  at  office  imme- 
diately and  have  body  attended  to. 

See  that  the  jaws  are  closed  securely.  It  is  better  to  have 
them  closed  too  tight  than  not  tight  enough,  for  if  too  tight 
you  can  relax  them,  but  you  cannot  set  them  tighter. 

Be  sure  and  put  the  feet  straight.  Tie  them  tightly  together 
above  the  ankle,  then  run  the  cord  down  to  below  the  sole,  tie 
tight  knot,  then  from  that  as  a  basis  draw  the  feet  together. 

As  to  embalming  and  the  manner  of  keeping  the  body,  I 
want  to  urge  upon  you  to  abandon,  if  you  have  not  heretofore, 
many  of  the  old  customs  for  which  there  is  no  necessity  in  this 
age  of  advancement.  The  first  is  the  use  of  a  cloth  upon  the  face. 
It  should  be  required  of  every  undertaker  that  he  be  able  to 
embalm  a  body  to  be  perfectly  kept  one  week,  or  more,  without 
the  use  of  a  cloth  upon  the  face.  Do  not  use  a  canopy  or  white 
sheet  over  the  body.  Close  the  mouth  without  a  chin  supporter, 
and  the  eyes  without  salt  bags  or  weights  of  any  kind.  Do  away 
with  all  these  ghastly  customs  that  were  in  vogue  a  half  century 
ago.  These  things  horrify  even  the  immediate  relatives.  It  is 
possible  to  make  the  dead  more  companionable  and  less  repul- 
sive to  those  who  are  watching  for  a  few  short  hours  the  remains 
of  their  dear  ones.  Instead  of  this,  dress  the  body  complete,  if 
possible.  If  the  person  be  that  of  a  lady  use  a  corset  if  neces- 
sary to  give  the  proper  form ;  and  if  you  use  a  robe  or  wrapper, 
select  such  as  will  no.t  discredit  you.  Arrange  the  hair  nat- 
urally, the  way  it  was  formerly  worn.  Drape  the  board  with 
either  cloth  or  lace  and  soft  pillows  before  placing  the  body 
upon  it.  Or  the  body  may  be  placed  upon  a  couch  with  a  slum- 
ber robe  thrown  over  it,  which  will  give  it  the  appearance  of 
sleeping.  This  improved  manner  of  dressing  and  arranging  the 
body  takes  away  that  which  makes  the  presence  of  the  dead  so 
horrifying. 
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Try  to  icll  people  what  they  are  able  to  pay  for,  not  what 
they  want.  A  $75  funeral  paid  for,  is  better  than  a  $125  one 
and  $75  paid  on  it.  Tell  the  people  plainly  that  you  have  cases 
and  caskets  at  all  prices,  but  you  want  them  to  make  only  such 
a  bill  as  will  not  be  a  burden  for  them  to  pay.  I  frequently  add 
up  the  items  of  washing  and  dressing,  embalming,  box,  robe, 
hearse  and  hacks,  and  say:  "These  necessary  items  come  to  so 
much,  now  you  have  a  basis  to  go  on,  and  can  add  your  case  or 
casket  to  this." 

In  taking  home  casket,  be  sure  you  have  everything  in  the 
wagon  before  you  leave — pedestals,  stools,  covers,  robe,  slippers, 
flowers,  etc.  If  the  trimmer's  ticket  has  been  made  out  properly, 
it  shows  that  the  funeral  goes  to  a  church  (in  a  certain  case), 
therefore  you  send  stools  and  covers,  and  not  pedestals.  Thus 
the  worry  of  having  a  heavy  (and  perhaps  expensive  and  easily 
soiled)  pair  of  pedestals  to  get  from  house  to  church  (on  a  rainy 
clay  perhaps)  is  avoided. 

You  can  avoid  delays  in  dressing  the  dead  when  the  casket 
is  taken  home  by  using  the  same  tact  as  heretofore  presented. 
If  the  family  are  making  a  robe,  find  out  definitely  when  they 
will  have  it  done;  if  they  cannot  tell  you,  tell  them  to  "phone'' 
when  ready,  so  that  you  can  do  your  work  speedily  at  the  home. 
In  a  general  way,  avoid  formality.  In  placing  the  casket,  try  to 
put  it  across  the  room,  and  not  straight  with  the  walls.  Try 
using  a  lounge  sometimes  for  a  child  casket,  arranging  the  flowers 
around  the  lounge.  As  a  rule,  I  prefer  to  place  all  small  cases  or 
caskets  on  a  stand,  as  that  does  not  look  so  much  like  a  funeral. 
But  in  the  arrangement  of  the  casket  in  the  room  and  the  posi- 
tion of  the  dead  in  the  casket,  and  arrangement  of  the  flowers  in 
and  around  the  casket,  remember  it  is  not  what  you  want  to  do 
or  to  have  done,  but  it  is  what  the  family  want. 

A  large  part  of  your  success  will  come  from  your  work  on 
the  face  of  the  dead.  I  must  assume  that  this  has  been  done 
carefully  from  the  first:  false  teeth  put    in   before   the    jaws    be- 
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the  family,  because  only  one  family  out  of  ten  know  the  position 
of  the  graves  on  their  lot,  and  it  is  better  for  the  family  to  at- 
tend to  it.  And  now  you  go  to  the  house  with  the  feeling  that 
all  preliminaries  have  been  properly  attended  to,  and  that  the  box 
for  the  grave  is  at  the  cemetery. 

You  probably  have  been  busy  and  have  not  beenj  to  this 
house  before,  either  to  prepare  the  body,  to  emblam  it,  or  with 
the  casket.  You  may  know  the  house  only  by  the  number,  and 
yet,  by  a  careful  arrangement  of  your  business,  you  are  prepared 
as  soon  as  you  step  inside  the  door  to  know  all  about  the  ar- 
rangements. This  is  done  by  the  memoranda  called  the  "hack 
list."  It  is  a  cardboard  slip,  6x8,  folding  in  the  center  like  a  book. 
When  the  casket  was  taken  home,  or  a  few  hours  before  the 
funeral,  this  list  was  handed  to  the  family  or  the  friend  who  is  in 
charge  of  the  arrangements,  and  the  different  items  on  it  are  dis- 
cussed. And  in  this  hack  list  is  the  sign  of  your  mastery  of  the 
detail  of  this  funeral.  The  work  has  been  arranged  with  care- 
ful, graded  steps  and  business  sagacity,  and  as  soon  as  you  step 
inside  the  door  and  deposit  your  hat  and  coat  in  a  convenient 
place,  you  ask  for  the  hack  list,  and  like  the  magician's  wand,  it 
is  your  emblem  of  control.  You  see  there  will  be  singers,  and 
you  know  where  to  put  them ;  you  see  where  the  family  are 
now,  and  where  they  will  be  during  the  services,  and  you  see 
when  the  relatives  and  when  the  friends  are  to  see  the  dead,  and 
so  your  thorny  pathway  is  made  easy. 

As  to  your  assistant,  do  not  depend  entirely  upon  him  if  you 
are  a  professional  yourself.  If  necessary  send  him,  if  not,  go 
yourself;  and  if,  when  your  assistant  goes,  he  doesn't  return  as 
soon  as  you  expected,  do  not  complain.  One  never  knows  in 
just  what  condition  the  body  will  be  found,  and  allowance  must 
be  made  for  this.  It  is  work  that  cannot  be  hurried.  I  will  be 
more  likely  to  complain  if  he  returns  too  early,  for  I  would  then 
fear  he  had  hurried  (or  slighted)  his  work.  Never  employ  or 
send  out  an  assistant  who  does  not  understand  the  work.     He 
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stands  in  yow  place  when  called  upon,  and  should  be  capable. 

In  trimming  the  casket  see  that  everything  corresponds, 
ir<jm  a  tack  to  the  main  mounting.  Line  the  casket  throughout. 
Select  a  Hning  suitable  for  the  body  and  do  not  upholster  with 
oM  paprr  or  shavings.  Such  defects  are  soon  discovered  and 
':au*e  people  to  feel  they  are  not  getting  value  received.  Use 
the  be*t  lining,  hardware  and  casket  you  can  in  keeping*  with 
your  tale.  Ute  care  when  placing  the  body  in  the  casket  to  give  it 
an  ea*y,  comfortable-looking  position.  Put  the  casket  in  the 
mofct  suitable  place  in  the  room,  paying  no  attention  whatever  to 
the  old  rule,  feet  to  the  east  and  head  to  the  west. 

Too  much  cannot  be  said  as  to  the  conducting  of  the  public 
service,  as  there  are  such  a  variety  of  homes  and  circumstances. 
I  could  not  make  one  rule  so  general  as  to  be  practical  for  all 
occasions.  You.  of  course,  are  familiar  with  the  homes  and  cir- 
cumstances, and  your  judgment  must  determine  your  procedure. 
This  '-an  be  done,  however:  have  all  arrangements  completed 
before  the  hour  of  assembling  at  the  public  service;  be  there  on 
time  yourself  and  in  readiness  to  receive  and  seat  people  as  the}* 
arrive;  have  wat<  reserved  for  minister,  choir,  pall-bearers  and 
family.  I  have  found  it  preferable  to  show  the  people  the  re- 
mains as  they  assemble  and  before  seating  them.  This  gives 
people  a  better  opportunity,  saves  time  and  confusion,  and  the 
family  and  relatives  are  not  called  upon  to  witness  the  people 
viewing  the  remains,  which  is  so  trying  for  them. 

When  leaving  the  house,  if  convenient,  instruct  the  relatives 
to  remain  seated  while  the  pall-bearcrs  carry  out  and  place  the 
casket  in  the  car,  after  which  assign-  the  pall-bearers  to  their 
carriage.  Then  bring  the  people  forward  to  their  carriages  and 
proceed  to  the  place  of  burial;  but  never  back  the  car  to  the 
pavement  as  you  would  an  express  wagon  to  be  loaded. 

Now  that  all  has  been  done  thus  far  in  neatness  and  order, 
make  it  complete  by  using  a  decent  box.  I  do  not  like  the  idea 
of  shipping  bodies  all  over  the  United  States  in  fine  caskets  put 
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into  unpainted,  rough  boxes,  full  of  knots  and  knotholes.  The 
expense  of  painting  the  outside  of  the  box  and  lining  the  in- 
side with  paper  is  too  slight  to  justify  you  in  doing  otherwise.  I 
have  not  used  an  unpainted  box  for  the  last  five  years,  and  this 
little  additional  work  has  brought  me  gratifying  returns. 

The  etiquette  of  the  public  service  is,  of  course,  of  impor- 
tance, but  the  success  of  the  hour  does  not  wholly  depend  on  the 
manner  of  directing,  but  that  all'  arrangements  be  completed — 
the  body  in  the  best  possible  condition  and  arrangement.  A 
house  built  without  a  foundation,  or  roofed  and  not  sided,  would 
look  very  strange;  but  it  is  equally  impractical  to  direct  the 
public  service  in  true  etiquette  if  you  have  not  strictly  adhered 
to  the  conditions  before  mentioned. 

The  advancements  in  the  last  five  years  have  been  mar- 
velous. We  may  be  given  to  think  that  every  detail  is  perfected 
and  there  is  no  further  need  for  exertion  on  our  part.  Let  us 
bear  this  in  mind : 

New  occasions  teach  new  duties;  time  makes  ancient  plans 
quite  rude;  they  must  upward  still  and  onward  who  would  keep 
abreast  the  new. 


Extracts  from  Grosjean,  Kibby,  Flanner  and  other  prominent  professionals. 
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How  many  muscles  are  there  in  the  human  body? 

About  five  hundred  in  all. 

How  many  bones  are  there  in  the  human  body? 

Two  hundred  in  all. 

Define  artery,  vein  and  nerve;  differentiate  between  them. 

Arteries  are  vascular  tubes  which  serve  to  convey  the 
blood  from  the  heart  to  all  parts  of  the  system.  They  are 
composed  of  three  coats,  an  inner  endothelial  coat,  a  middle 
coat  composed  of  muscular  and  elastic  tissue,  and  an  external 
or  outside  coat  composed  of  connective  tissue  with  a  small 
amount  of  elastic  tissue  interposed.  They  are  of  a  creamish 
white  color  and  when  cut  retain  their  shape  and  form. 

The  veins  also  have  three  coats.  The  veins  serve  to  con- 
vey the  blood  to  the  heart.  The  inner  coat  is  made  up  of  an 
endothelial  layer  which  has  less  elastic  fibres  in  it.  The 
middle  coat  contains  muscular  and  elastic  tissues,  but  in  less 
quantity  than  is  found  in  the  arteries.  The  external  or  out- 
side coat  is  composed  principally  of  white  fibrous  connective 
tissue  intermingled  with  elastic  fibres.  The  color  of  the 
veins  is  a  pale  blue.  The  walls  of  the  veins  are  much  thinner 
than  the  walls  of  the  arteries,  and  when  cut  they  have  a 
tendency  to  collapse.  As  a  rule,  arteries  have  no  valves. 
The  only  exception  to  this  is  the  aortic  semi-lunar  valves 
at  the  commencement  of  the  aorta,  and  the  pulmonary  semi- 
lunar valves  at  the  commencement  of  the  pulmonary  artery. 
The  veins  of  the  extremities  and  nearly  all  of  the  superficial 
veins  of  the  body  are  freely  supplied  with  valves. 

Nerves  are  of  two  kinds,  medullary  and  non-medullary. 
They  can  be  distinguished  from  the  arteries  and  veins  by 
their  white  color,  inelasticity  and  fibrous  texture.  They  are 
hard  to  the  touch  and  have  no  central  opening". 

What  is  the  thorax? 

The  thorax  is  a  conical-shaped  cavity,  the  base  formed  by 
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Name  the  divisions  of  the  large  intestines. 

The  ascending  colon,  the  transverse  colon  and  the  de- 
scending colon. 

What  is  the  caecum? 

The  largest  expanded  portion  of  the  large  intestines.  It 
marks  the  ending  of  the  small  intestines  and  the  beginning  of 
the  ascending  colon,  and  has  attached  to  it  the  appendix 
vermiformis. 

What  is  the  ileocaecal  valve,  and  what  is  its  function? 

The  ileo-caecal  valve  is  a  valve  placed  at  the  junction  of 
the  small  intestines  to  the  large  intestines.  It  prevents  the 
gases  in  the  large  intestines  escaping  back  into  the  small 
intestines. 

What  arteries  supply  the  stomach? 

The  gastric  and  its  branches,  the  gastroepiploic  and  vasa 
breva  from  the  splenic. 

What  artery  supplies  the  small  intestines? 

The  upper  part  of  the  small  intestines  is  supplied  by 
branches  of  the  hepatic  and  the  inferior  pancreatico-duodenal 
branch  of  the  superior  mesenteric.  The  remainder  of  the 
small  intestines  is  supplied  by  the  superior  mesenteric  artery 
and  its  branches. 

What  arteries  supply  the  large  intestines? 

The  superior  and  inferior  mesenteric  and  their  branches. 

What  is  the  largest  secreting  gland  in  the  body? 

The  liver. 

What  is  the  weight  of  the  liver,  and  what  is  its  function? 

The  liver  weighs  from  four  and  a  half  to  six  pounds.  It 
secretes  the  bile.  It  changes  the  composition  of  the  blood 
passing-  through  it.  It  forms  glycogen  and  assists  in  the 
formation  of  urea. 
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Locate  the  liver. 

It  is  situated  on  the  right  side,  in  the  upper  part  of  the 
abdominal  cavity  immediately  beneath  the  diaphram,  its  lat- 
eral portion  being  confined  to  the  right  hypocondriac  region, 
the  left  lobe  extending  into  the  epigastric  region. 

Locate  the  spleen. 

The  spleen  is  situated  in  the  left  hypochondriac  region. 

What  is  its  function? 

It  is  as  yet  undecided  by  physiologists. 

Locate  the  gall  bladder. 

The  gall  bladder  is  situated  on  the  under  surface  of  the 
right  lobe  of  the  liver  in  the  right  hypochondriac  space. 

What  is  its  function? 

It  is  the  reservoir  for  the  bile. 

Locate  the  pancreas. 

The  pancreas  is  situated  just  along  the  posterior  border 
of  the  stomach  in  the  epigastric  space,  its  head  being  in  the 
right  hypochondriac  space. 

What  is  its  function? 

It  secretes  pancreatic  juice. 

What  are  the  supra  renal  capsules? 

They  are  ductless  glands  placed  just  over  and  above 
the  kidneys.  They  are  always  largest  in  the  foetal  state  and 
are  supposed  to  have  some  function  in  the  formation  of  em- 
bryonic tissue. 

Locate  the  kidneys. 

The  kidneys  are  situated  in  the  right  and  left  lumbar 
spaces,  one  on  either  side  of  the  spinal  column,  the  tapper 
border  touches  the  lower  border  of  the  eleventh  rib,  but  the 
right  kidney,  on  account  of  the  right  lobe  of  the  liver  being 
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placed  on  that  side,  displaces  the  kidney  downward;  thus  the 
right  kidney  is  from  an  inch  to  two  inches  lower  than  the  left. 

What  is  the  function  of  the  kidneys? 

The  kidneys  separate  certain  particles  from  the  blood 
and  secrete  the  urine  by  means  of  the  uriniferous  tubules.  The 
ureters  convey  the  urine  from  the  kidneys  to  the  bladder. 

What  is  the  length  of  the  ureters? 

From  sixteen  to  eighteen  inches. 

Locate  the  bladder. 

Its  location  differs  slightly  in  the  adult  and  in  the  child. 
In  the  child  it  is  almost  an  abdominal  organ,  being  located 
above  the  brim  of  the  pelvis  in  the  hypogastric  space.  In  the 
adult  it  is  found  below  the  pelvic  brim  in  the  cavity  of  the 
pelvis,  and  only  extends  into  the  hypogastic  space  when 
distended.  • 

Locate  the  uterus  (womb). 

The  uterus  is  situated  in  the  cavity  of  the  pelvis  between 
the  bladder  and  the  rectum  and  is  held  in  this  position  by 
several  ligaments,  six  Of  which  are  derived  from  folds  of  the 
peritoneum.  Strictly  speaking,  the  uterus  in  the  non-preg- 
nant state  is  not  an  abdominal  organ,  as  it  is  placed  wholly 
in  the  pelvic  cavity.  In  the  pregnant  condition  after  the 
fourth  month  it  becomes  an  abdominal  organ,  and  at  the  end 
of  pregnancy  it  may  extend  as  high  up  as  the  epigastric 
space. 

What  is  the  function  of  the  uterus? 

It  contains  the  child  during  gestation. 

What  is  the  peritoneum? 

The  peritoneum  is  a  serous  membrane  and  is  a  closed 
sac,  except  in  the  female  subject  it  has  an  opening  for  the 
passage  of  the  round  ligament.  It  consists  of  a  greater  and 
lesser  omentum,    each   of  which  form  two    distinct    serous 
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cavities,  the  membranes  of  which  invest  the  sub-diaphragmatic 
portion  of  the  digestive  apparatus,  thus  insuring  their  mobil- 
ity upon  each  other  in  performing  their  respective  functions, 
motions,  etc.,  without  friction  or  irritation. 

What  are  the  ovaries? 

The  ovaries  are  two  ovoid  bodies  placed  on  each  side  of 
the  uterus,  being  suspended  from  that  organ  by  the  broad 
ligaments. 

What  is  the  diaphragm? 

The  diaphragm  is  a  musculo- fibrous  membrane  which  sep- 
arates the  thoracic  cavity  from  that  of  the  abdominal. 

How  many  openings  has  the  diaphragm? 

Three  openings  of  large  size — the  aortic,  the  oesophageal 
and  the  opening  for  the  inferior  vena  cava.  The  small  open- 
ings are  for  the  passage  of  the  splanchnic  nerves,  the  sympa- 
thetic nerve  trunks  and  the  azygos  minor  vein. 

What  is  the  abdominal  cavity? 

The  abdominal  cavity  is  that  cavity  of  the  trunk  placed 
below  the  diaphragm,  extending  from  the  diaphragm  to  the 
floor  of  the  pelvis.    It  contains  the  organs  of  digestion. 

Into  how  many  divisions  may  this  cavity  be  divided? 

Nine. 

Name  them. 

The  right  and  left  hypochondriac  regions,  the  epigastric 
region,  the  right  and  left  lumbar  regions,  the  umbilical  region, 
the  right  and  left  iliac  or  inguinal  spaces,  and  the  hypogas- 
tric region. 

Locate  the  stomach. 

The  stomach  is  situated  in  the  epigastric  region.  The 
great  end  encroaches  on  the  left  hypochondriac  space  and  the 
lesser  end  on  the  right  hypochondriac  space.     It  is  in  the 
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upper  central  portion  of  the  abdominal  cavity  immediately 
beneath  the  diaphragm. 

What  is  the  thoracic  cavity? 

The  thoracic  cavity  is  the  cavity  contained  in  the  thorax, 
limited  below  by  the  diaphragm,  above,  by  the  root  of  the 
neck. 

How  many  subcavities  has  the  thoracic  cavity? 

Three;  right  and  left  pleural  cavities  containing  the  right 
and  left  lungs,  respectively,  and  the  mediastinal  cavity  con 
taining  the  heart,  oesophagus  and  great  vessels. 

What  artery  supplies  the  liver? 

The  hepatic  artery. 

What  artery  supplies  the  spleen? 

The  splenic. 

What  artery  supplies  the  kidneys? 

The  renal. 

What  are  the  coverings  of  the  lungs,  and  what  cavitie*  are  mad* 
by  these  coverings? 

The  pleurae.  They  form  the  right  and  left  pleural  spaces 
or  cavities. 

What  separates  the  abdominal  cavity  from  the  thoracic? 

The  diaphragm. 

How  many  lobes  has  the  right  lung? 

Three. 

How  many  lobes  has  the  left  lung? 

Two. 

Which  is  the  smaller? 

The  left. 

What  is  the  capacity  of  the  lungs? 

230  cubic  inches. 
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What  U  the  weight  of  the  lungs? 

About  42  ounces  in  the  male,  slightly  less  in  the  female. 

What  artery  supplies  the  lungs  with  pure  blood? 

The  bronchial  artery. 

Does  the  pulmonary  artery  supply  the  lungs  with  blood    for    its 

nutrition? 

No,  it  merely  carries  the  blood  to  the  lungs  to  hare  it 
purified. 

What  is  the  function  of  the  lungs? 

They  are  the  organs  of  respiration  and  purify  the  blood. 

Locate  the  heart. 

The  heart  is  placed  in  the  thoracic  cavity  between  the 
lungs  in  what  is  known  as  the  middle  mediastinal  space.  Toe 
apex  rests  on  the  diaphragm.  The  base  corresponds  to  a  line 
drawn  around  the  lower  border  of  the  third  rib.  The  posterior 
part  of  the  left  auricle  is  or.  a  level  with  the  seventh  dorsal 
vertebra. 
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What  are  the  first  two  branches  given  off  of  the  aorta? 

The  right  and  left  coronary.  They  supply  the  right  and 
left  sides  of  the  heart,  respectively. 

What  returns  the  blood  from  the  heart  to  the  right  auricle? 

The  coronary  veins. 

,  How  many  openings  are  in  the  right  auricle  of  the  heart? 

Four,  two  opening  for  the  inferior  and  superior  vena 
cava,  one  for  the  valvular  opening,  and  the  opening  for  the 
coronary  sinus. 

Where  does  the  aorta  commence? 

In  the  left  ventricle. 

Name  the  valves  of  the  heart. 

The  tricuspid  valve  between  the  right  auricle  and  right 
ventricle,  the  mitral  valve  between  the  left  auricle  and  left 
ventricle,  the  aortic  semi-lunar  valve  at  the  commencement 
of  the  aorta,  and  the  pulmonary  semi-lunar  valves  at  the 
beginning  of  the  pulmonary  artery. 

What  is  the  covering  of  the  heart  called? 

The  pericardium. 

Describe  systemic  circulation. 

Systemic  circulation  begins  at  the  left  ventricle  of  the 
heart.  The  blood  is  forced  through  the  aorta  and  its 
branches  to  the  capillaries  in  all  parts  of  the  system.  It  is 
returned  to  the  right  auricle  of  the  heart  by  means  of  the 
superior  and  inferior  vena  cava  and  their  tributaries. 

What  is  pulmonary  circulation? 

Pulmonary  circulation  commences  in  the  right  ventricle 
of  the  heart.  The  right  ventricle  receives  the  blood  from  the 
right  auricle  and  forces  it  through  the  pulmonary  artery  and 
its  branches  to  the  lungs.     After  it  is  purified  it  is  returned 
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What  are  the  branches  of  the  femoral  artery? 

Superficial  epigastric,  superficial  circumflex  iliac,  super- 
ficial external  pudic,  deep  external  pudic,  muscular  profunda, 
external  circumflex,  internal   circumflex,   three  perforating, 
^  and  the  anastomotica  magna. 

a.  What  arteries  sup/ply  the  brain? 

The  two  internal  carotids,  the  basilar  and  their  branches. 

Locate  the  circle  of  Willis. 

The  circle  of  Willis  is  placed  at  the  base  and  under  sur- 
face of  the  brain.  Its  center  corresponds  to  the  opening  of 
*  the  carotid  foramina.  It  is  placed  about  an  inch  and  a  half 
anterior  to  the  foramen  magnum  in  the  occipital  bone.  The 
branches  of  the  circle  of  Willis  spread  out  over  the  tissues 
covering  all  of  the  bones  entering  into  the  formation  of  the 
head. 

What  is  the  popliteal  artery? 

The  popliteal  artery  is  a  direct  continuation  of  the  fem- 
oral and  is  found  just  back  of  the  knee-joint  in  the  center  of 
the  popliteal  space. 

Locate  the  post  tibial  artery. 

The  post  tibial  artery  takes  a  course  downward  from  the 
popliteal  to  the  groove  between  the  inner  malleolus  and  the 
os-calcis.  A  line  should  be  drawn  from  a  point  corresponding 
to  an  inch  below  the  center  of  the  popliteal  space  to  the 
center  hollow  groove  formed  on  the  inner  side  of  the  ankle 
by  the  prominence  of  the  tibia  and  the  convexity  of  the  heel. 
The  artery  lies  between  the  tendo  Achilles  and  the  flexor 
longus  digitorum  muscle. 

What  is  the  relation  of  the  oesophagus  to  the  trachea? 

The  trachea  is  a  continuation  of  the  larynx.  The 
oesophagus  is  the  continuation  of  the  pharynx.  The  trachea 
lies  directly  in  the  median  line  of  the  throat.     The  oesopha- 
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of  the  arm  and  external  from  the  lower  border  of  the  bicipital 
groove  of  the  humerus  to  the  center  of  the  elbow.  After 
emerging  from  beneath  the  coraco  brachialis  muscle,  it 
describes  a  course  between  the  biceps  and  triceps  muscles, 
and  corresponds  to  a  line  drawn  from  the  anterior  and  middle 

■ 

third  of  the  axillary  space  (arm-pit)  to  the  inner  side  of  the 
elbow. 

Locate  the  radial  artery. 

The  radial  artery  in  the  lower  part  of  its  course  is  placed 
between  the  tendons  of  the  supinator  longus  and  flexor  carpi 
radialis  muscles.  It  lies  beneath  a  line  drawn  from  the  ex- 
ternal side  of  the  bicipital  tendon  to  the  center  of  the  ball  of 
the  thumb. 

Of  what  is  the  ulnar  artery  a  branch? 

The  brachial. 

What  arteries  are  formed  by  the  bifurcation  of  the  aorta? 

The  right  and  left  common  iliac  arteries. 

Of  what  is  the  femoral  artery  a  branch? 

The  femoral  artery  is   a  branch   of  the  external  iliac 
artery. 

Locate  the  femoral  artery. 

The  femoral  artery  is  situated  in  the  uppper  anterior  por- 
tion of  the  thigh.  It  extends  from  the  center  of  Poupart's 
ligament  to  the  popliteal  space.  The  vessel  describes  a 
course  through  the  center  of  Scarpa's  triangle  from  its  base 
to  its  apex.  At  the  lower  border  of  Scarpa's  triangle  the 
femoral  artery  is  completely  overlapped  by  the  sartorious 
muscle.  A  line  drawn  from  the  center  of  Poupart's  ligament 
to  the  inside  of  the  knee-joint  will  correspond  to  the  exact 
course  taken  by  the  vessel. 

25— B 
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the  median  cephalic  vein,  the  cephalic  vein  and  the  median 
vein. 

What  is  the  relation  of  the  basilic  vein  to  the  brachial  artery  in  the 
the  middle  third? 

The  vein  is  placed  to  the  inner  side  of  the  brachial  artery* 
the  median  nerve  to  the  outer  side. 

What  is  the  relation  of  the  femoral  vein  to  the  femoral  artery? 

In  its  upper  third  the  vein  lies  to  the  inside;  in  the  mid- 
die  portion  the  vein  lies  behind  or  posterior  to  the  artery, 
while  in  its  lower  portion  the  vein  lies  to  the  outside. 

What  veins  form  the  superior  vena  cava? 

The  two  innominate. 

What  veins  form  the  innominate  vein? 

The  subclavian  and  the  internal  jugular. 

What  is  the  longest  vein  in  the  human  body? 

The  internal  or  long  saphenous  vein.  # 

What  are  prominent  veins  of  the  lower  extremities? 

The  internal  and  external  saphenous  veins,  the  popliteal 
and  the  femoral. 

What  is  the  shortest  vein  in  the  human  body? 

The  superior  vena  cava. 

Which  is  the  largest  in  diameter,  the  superior  or  the  inferior  vena 
cava? 

The  superior  vena  cava. 

Which  contains  most  blood? 

The  inferior  vena  cava. 

What  forms  the  inferior  vena  cava? 

The  two  common  iliac  veins. 

Name  some  of  the  large  veins  that  empty  into  the  inferior  vena  cava. 

The  renal  veins  from  the  kidneys  are  the  largest.     There 
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How  many  kinds  of  veins  has  the  human  body? 

Two,  superficial  and  deep. 

Where  do  you  find  the  superficial  veins? 

They  are  found  in  the  cellular  tissues  of  the  body,  just 
between  the  skin  and  the  superficial  fascia. 

Where  do  you  find  the  deep  veins? 

They  are  found  in  the  deeper  and  muscular  parts  of  the 
body  and  usually  accompany  the  arteries. 

What  are  sinuses? 

Sinuses  are  cavities  or  grooves  in  the  soft  or  hard  tissues 
of  the  human  body,'  through  which  circulate  blood  or  fluid. 
However,  some  sinuses,  such  as  the  frontal  ethmoid,  sphe- 
nodial  and  superior  maxillary  are  grooved  cavities  in  the 
bones  which  are  lined  with  mucous  membrane  and  contain  air. 

Name  the  most  important  veins  of  the  head  and  neck. 

The  prominent  veins  of  the  head  and  neck  are,  on  the 
inside  of  the  head,  the  lateral  and  longitudinal  sinuses;  in 
the  external  tissues,  the  facial  vein,  and  the  four  jugulars, 
internal  and  external,  anterior  and  posterior. 

What  forms  the  internal  jugular  vein? 

The  lateral,  and  the  inferior  petrosal  sinus. 

What  forms  the  external  jugular  vein? 

The  external  jugular  vein  is  formed  by  the  temporo  max- 
illary and  the  posterior  auricular  veins. 

What  are  the  largest  sinuses  in  the  interior  of  the  skull? 

The  superior  longitudinal  sinus,  the  straight  sinus,  the 
lateral  sinus,  and  the  occipital  sinus. 

Name  the  prominent  veins  of  the  arm. 

The  radial,  the  anterior  and  posterior  ulnar  veins,  the 
common  ulnar  vein,  the  median  basilic  vein,  the  basillic  vein. 
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»  conditions  of  temperature,  the  weight  of  the  subject,  and  how 
long  after  death  the  decapitation  took  place.  (See  chapter 
on  blood  coagulation.) 

What  will  hasten  the  coagulation  of  blood  after  death? 

First,  a  temperature  above  that  of  the  body;  second,  dis- 
eases of  the  blood  vessels  themselves;  third,  admixture  with 
more  than  twice  its  volume  of  water. 

What  chemicals  have  a  tendency  to  prevent  coagulation  of  the  blood? 

Sodium  sulphate,  sodium  chloride,  magnesium  sulphate, 
nitrate  of  potash;  and  a  temperature  below  32  degrees  F. 

Between  what  ribs  would  you  insert  a  trocar  for  the  purpose  of  enter- 
ing the  right  auricle  of  the  heart? 

Between  the  third  and  fourth  ribs  on  the  right  side,  one 
inch  from  the  breast  bone. 

What  cavity  is  found  in  the  lower  part  of  the  abdomen? 

The  pelvic  cavity. 

What  organs  are  contained  in  this  cavity? 

The  bladder  and  the  lower  portion  of  the  rectum,  and  in 
the  female  subject  the  uterus. 

How  many  distinct  circulations  are  there  in  the  human  body? 

Five — systemic,  pulmonary,  portal,  foetal  and  capillary. 

What  is  the  function  of  the  valves  in  the  veins? 

They  prevent  the  regurgitation  of  the  blood,  permitting 
a  flow  only  in  one  direction,  towards  the  heart. 

Where  do  the  veins  forming  the  portal  circulation  terminate? 

In  the  substance  of  the  liver. 

What  causes  the  blocd   to   leave   the   arteries   and   escape   into  the 
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i 

also  empties  into  it  the  lumbar,  the  right  spermatic,  supra* 
renal,  phrenic  and  the  hepatic  veins. 

Has  the  inferior  vena  cava  a  valve? 

It  has  the  remains  of  a  valve  just  at  its  opening  into  the 
heart  (eustachian  valve).  This,  however,  does  not  prevent 
the  regurgitation  of  blood. 

What  is  the  difference  between  the  veins  of  the  spinal  column  and 
the  inside  of  the  heart  from  those  in  soft  tissues? 

The  veins  of  the  spinal  column  and  those  on  the  inside  of 
the  heart  have  but  one  coat.    The  others  have  three  coats. 

What  large  veins  are  destitute  of  valves? 

The  superior  and  inferior  vena  cava,  the  innominate  and 
the  internal  jugulars. 

What  is  the  location  of  the  torcular  herophili,  or  wine  press? 

This  is  a  depression  on  the  internal  surface  of  the  occip- 
ital bone,  and  marks  the  junction  of  the  longitudinal  to  the 
lateral  sinusete. 

Where  is  the  blood  during  life? 

In  the  arteries,  capillaries  and  veins. 

What  becomes  of  it  after  death? 

It  takes  on  putrefactive  and  chemical  changes,  passes 
from  the  arteries  to  the  capillaries  and  into  the  veins,  and 
subsequently  to  the  dependent  tissues  of  the  body,  seeking 
the  points  of  least  resistance. 

How  much  blood  would  drain  away  from  a  body  decapitated  in  life? 

From  a  normal  man  weighing  153  pounds  there  would 
drain  away  from  the  divided  arteries  and  veins  of  the  neck 
from  seven  and  one-half  to  eight  and  one-fourth  pounds  of 
blood. 

How  much  blood  would  drain  away  from  a  body  decapitated  after 
death? 

It   depends   altogether  on   what  caused   the   death,  the 
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p  conditions  of  temperature,  the  weight  of  the  subject,  knd  how 
long  after  death  the  decapitation  took  place.  (See  chapter 
on  blood  coagulation.) 

2  What  will  hasten  the  coagulation  of  blood  after  death? 

j  First,  a  temperature  above  that  of  the  body;  second,  dis- 

eases of  the  blood  vessels  themselves;  third,  admixture  with 
more  than  twice  its  volume  of  water. 

What  chemicals  have  a  tendency  to  prevent  coagulation  of  the  blood? 

Sodium  sulphate,  sodium  chloride,  magnesium  sulphate, 
nitrate  of  potash;  and  a  temperature  below  32  degrees  F. 

Between  what  ribs  would  you  insert  a  trocar  for  the  purpose  of  enter- 
ing the  right  auricle  of  the  heart? 

Between  the  third  and  fourth  ribs  on  the  right  side,  one 
inch  from  the  breast  bone. 

What  cavity  is  found  in  the  lower  part  of  the  abdomen? 

The  pelvic  cavity. 

What  organs  are  contained  in  this  cavity? 

The  bladder  and  the  lower  portion  of  the  rectum,  and  in 
the  female  subject  the  uterus. 

How  many  distinct  circulations  are  there  in  the  human  body? 

Five — systemic,  pulmonary,  portal,  foetal  and  capillary. 

What  is  the  function  of  the  valves  in  the  veins? 

They  prevent  the  regurgitation  of  the  blood,  permitting 
a  flow  only  in  one  direction,  towards  the  heart. 

Where  do  the  veins  forming  the  portal  circulation  terminate? 

In  the  substance  of  the  liver. 

4 

What  causes  the  blocd   to   leave  the   arteries   and  escape   into  the 
veins  after  death? 

Th   nervous   system,    which   does  not  die  immediately 
after  the  cessation  of  circulation  and  respiration,  reacts  on 


"I    ..■■■*■ 


-r  ISa 


^: :  Z2*   lo^rr 


*  •  .-»     «   «.! 


-•-   |. 


'     '       ■'■       ■'  *      .'.^y.*       ■%.  .    :  -■*  1TTT 


»  *„ 


-    .,.    *.,*  r  ^-*  irsm    ^/.  »>**.  tztt  lore-; 


QUIZ  COMPENDS.  431 

What  is  the  difference  in  the  structure  of  the  foetal  heart  from 
that  of  the  adult  heart?  And  how  does  the  flow  of  blood  in  the  foetal 
heart  differ  from  that  of  the  adult? 

In  the  foetal  heart  there  is  an  opening  between  the  right 
and  left  auricles  called  the  foramen  ovale,  and  blood  flows 
from  the  right  auricle  to  the  left  auricle  while  the  child  is  in 
utero.  In  the  adult  heart,  or  just  as  soon  as  the  child  is  born, 
this  opening  closes  and  blood  flows  from  the  right  auricle  to 
the  right  ventricle. 

What  do  you  understand  by  an  anomalous  condition  of  an  artery? 

A  deviation  from  the  natural  course  of  an  arterial  trunk. 

What  is  a  plexus? 

A  plexus  is  a  conglomeration  of  arteries,  veins  or  nerves. 

What  part  of  the  intestines  is  found  empty  after  death? 

The  jejunum. 

What  coat  in  an  artery  is  usually  divided  when  you  ligate? 

The  middle  and  internal  coats. 

Where  is  the  plantar  arch? 

In  the  bottom  of  the  foot. 

Where  is  the  palmar  arch? 

In  the  palm  of  the  hand. 

Where  does  the  aorta  commence  and  where  does  it  end? 

The  aorta  commences  in  the  left  ventricle  of  the  heart. 
It  arches  upward  to  the  right,  then  curves  backwards  towards 
the  left,  passes  downwards  along  the  left  side  of  the  spinal 
column,  and  ends  opposite  the  body  of  the  fourth  lumbar 
vertebrse. 

Name  the  orifices  of  the  body. 

Two  nasal,  mouth  and  anal.  In  the  female  subject  we 
nave  in  addition  to  these  the  vaginal. 
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How  do  the  pulmonary  veins  differ  from  all  other  veins? 
They  carry  arterial  or  pure  blood. 

Name  the  cavities  in  the  trunk. 

The  thoracic  cavity  and  the  abdominal.  The  thoracic 
cavity  contains  the  right  and  left  pleural  spaces  and  the 
mediastinal.  The  abdominal  cavity  contains  the  pelvic  cavity. 

Name  the  arteries  of  the  heart. 

The  aorta  and  the  pulmonary  artery,  which  spring  from 
the  left  and  right  ventricle,  respectively;  the  coronary  artery, 
supplying  the  heart. 

Name  the  veins  of  the  heart. 

The  superior  and  inferior  vena  cava  emptying1  into  the 
right  auricle  of  the  heart,  the  four  pulmonary  veins  emptying 
into  the  left  auricle  of  the  heart,  the  coronary  vein  emptying 
into  the  right  auricle  of  the  heart.  The  last  named  returns 
the  blood  from  the  substance  of  the  heart  itself. 

Where  do  the  arteries  begin  and  end? 

The  arteries  begin  at  the  left  ventricle  of  the  heart  in  the 
aorta.     They  end  in  the  capillaries  in  all  parts  of  the  body. 

In  what  direction  can  blood  flow  through  an  artery? 

In  the  living,  blood  flows  only  one  way — from  the  heart. 
After  death  fluid  can  be  injected  either  way,  as  there  are  no 
valves  in  them. 

Where  do  the  veins  begin  and  end? 

The  veins  begin  in  the  capillaries.  They  end  by  empty- 
ing into  the  right  auricle  of  the  heart  by  means  of  the  superior 
and  inferior  vena  cava. 

In  what  direction  can  fluid  flow  through  them? 

Only  one  way  —  towards  the  heart,  as  the  valves  in  veins 
prevent  fluid  [lowing  from  the  heart. 
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Locate  the  diaphragm. 

This  muscular  fibrous  membrane  forms  the  partition  be- 
tween the  abdominal  and  the  thoracic  cavities.  It  commence? 
at  the  lower  border  of  the  third  lumbar  vertebrae,  is  attached 
to  the  second  and  first  lumbar  vertebrae,  and  also  has  a  fibrous 
attachment  to  the  twelfth  dorsal  vertebrae.  From 'this  point 
it  expands  and  forms  a  fan-shaped  muscle  which  is  attached 
to  the  lower  border  of  the  inferior  ribs  laterally.  It  is  finally 
attached  to  the  sternum  in  front  by  means  of  a  fibrous  inser- 
tion to  the  cartilage. 

ON  EMBALMING. 

How  soon  after  death  is  it  proper  to  embalm  the  body? 

As  soon  as  you  are  called  and  the  presence  of  actual 
death  is  positively  ascertained. 

Give  seven  signs,  of  death. 

Absence  of  circulation,  absence  of  respiration,  the  grad- 
ual cooling  of  the  body,  putrefaction,  immobility  of  the  pupil 
of  the  eye,  change  in  color,  loss  of  elasticity  in  the  skin,  and 
rigor  mortis. 

Does  rigidity  interfere  with  arterial  embalming? 
Yes. 

If  called  upon  to  care  for  a  body  and  you  find  the  rigor  mortis  fully 
developed,  would  you  proceed  to  embalm  the  body  without  breaking  up 
the  rigidity? 

No.  I  would  break  up  the  rigidity  by  flexing  and  extend- 
ing the  head,  neck  and  extremities,  as  that  relieves  pressure 
on  the  arteries  and  veins  and  insures  a  better  circulation  of 

the  fluid. 

Why  do  you  inject  the  arteries  instead  of  the  veins? 

Because  the  arteries  are  generally  empty  after  death  and 
they  reach  all  parts  of  the  system  more  direct.  The  veins  are 
generally  tilled  with  blood,  and  if  we  inject  the  veins  instead 
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of  the  arteries  we  will  force  this  blood  to  the  face  and  neck 
and  cause  discoloration. 

In  injecting  through  the  heart,  which  cavity  would  you  .select  and 
where  would  you  make  the  injection? 

I  would  select  the  left  ventricle  of  the  heart,  as  it  marks 
the  beginning  of  the  aorta.  The  trocar  should  be  inserted 
either  between  the  seventh  and  eighth  ribs  on  the  left  side,  or 
in  the  left  hypochondriac  space. 

What  are  the  principal  arteries  used  in  embalming? 

The  carotid,  brachial,  radial  and  femoral. 

« 

Define  embalming. 

Embalming  is  the  injecting  of  a  cadaver  with  preserva 
tive  fluids. 

Why  do  we  embalm  bodies? 

To  preserve  the  body  from  putrefaction  and  as  a  sanitary 
measure  to  kill  all  bacteria  in  the  body  so  as  to  prevent  con- 
tagion and  infection. 

What  artery  do  you  consider  the  best  to  use  in  embalming,  and  why 
do  you  so  consider  it? 

The  right  common  carotid,  because  it  has  alongside  of  it 
the  right  jugular  vein,  which  is  only  a  few  inches  from  the 
right  side  of  the  heart,  and  blood  can  be  removed  bttter  from 
this  point  than  from  any  oilier.  The  arterial  system  can  be 
injected  more  thoroughly  than  from  any  other,  and  the  artery 
is  always  in  position.     Brachial  second  choice. 

What  artery  is  most  preferred  by  the  undertaking  profession  of  the 
United  States? 

The  brachial 

How  do  you  raise  the  common  carotid  artery? 

By  either  a  transverse  or  vertical  incision  over  the  course 


QUIZ  COMPENDS.  435 

the  center  of  the  breast-bone  to  a  point  two  and  one-half 
inches  to  the  right  at  the  superior  border  of  the  clavicle 
(collar-bone).  The  artery  is  placed  deep  in  the  tissues  of  the 
neck  and  lies  between  the  sterno-mastoid  muscle  and  the 
trachea.  It  has  to  its  outer  side  the  internal  jugular  vein* 
(See  questions  on  Anatomy.) 

How  do  you  raise  the  brachial? 

By  making  an  incision  on  the  inner  side  of  the  arm 
between  the  biceps  and  triceps  muscles  in  the  middle  third  of 
the  course  of  the  artery.  The  vein  is  placed  to  the  inside, 
the  artery  in  the  middle,  and  the  median  nerve  slightly  over- 
lapping the  outer  side.  Dissect  the  nerve  from  the  artery 
and  bring  it  into  the  wound  by  placing  the  handle  of  a  scalpel 
beneath  it,  or  a  better  instrument  is  the  embalmer's  helper, 
patented  by  Mr.  C.  W.  Devore,  of  Monongahela  City,  Pa. 

How  do  you  open  an  artery? 

With  the  scissors,  by  first  cutting  it  transversely,  and 
then  longitudinally,  making  a   | incision  in  the  vessel. 

In  injecting  the  body,  how  should  the  arterial  tube  point  when  intro- 
duced into  the  artery? 

Always  towards  the  heart. 

How  do  you  raise  the  femoral  artery? 

By  making  an  incision  in  Scarpas*  triangle  on  an  imag- 
inary line  drawn  from  the  center  of  Poupart's  ligament  to  the 
inner  side  of  the  knee.  The  incision  is  made  in  the  middle 
third  of  the  femoral  artery.  At  this  point  the  sartorious 
muscle  slightly  overlaps  the  sheath  of  the  vessel.  After  cut- 
ting down  upon  the  sheath,  pull  the  sartorious  muscle  to 
the  outside  and  bring  the  sheath  into  the  wound.  Open  the 
sheath  and  dissect  the  artery  from  the  vein  which  lies  just 
back  of  it.     Then  open  and   inject  as  given  in  the  answer 


436  THE  ART  AND  SCIENCE  OF  EMBALMING. 

How  do  you  raise  the  radial  artery? 

By  making  an  incision  about  one  inch  above  the  ball  of 
the  thumb  on  the  radial  side  of  the  arm  between  the  tendons 
of  the  supinator  long  us  and  flexor  carpi  radialis  muscles. 
This  artery  is  the  most  superficial  of  all  the  arteries  in  the 
body  and  lias  just  beneath  the  skin.  Bring  the  artery  into 
the  wound  by  the  method  above  given. 

Name  the  three  recognized  methods  of  embalming'  in  this  country* 

The  cavity,  arterial  and  needle. 

What  method  do  you  consider  the  best? 

The  arterial. 

What  method  is  the  most  scientific? 

The  Barnes  needle  process. 

What  is  the  eye  process? 

A  process  discovered  by  Dr.  B.  W.  Richardson,  of  Lon- 
don, England,  in  1^*4.  It  consists  in  injecting  the  cerebro- 
spinal cavity  by  a  needle  introduced  through  the  orbits  into 
the  brain,  the  needle  passing  through  the  sphenoidal  fissure. 

Give  the  linear. guide  fur  performing  the  Barnes  needle  process. 

The  head  should  be  bent  laterally  upon  the  chest.  A  line 
should  be  drawn  from  the  angle  of  the  jaw  to  the  back  of  the 
neck.  A  second  line  from  the  mastoid  process  of  the  tem- 
poral bone  (prominence  just  back  of  the  ear)  to  the  center  of 
the  collar-bone.  The  lines  will  cross  just  back  of,  and  a  lit- 
tle below,  the  lobe  of  the  ear.  The  needle  should  be  intro- 
duced at  a  point  varying  from  a  half-inch  to  an  inch  back 
of  the  crossing  of  these  lines,  on  the  line  drawn  from  the 
angle  of  the  jaw  to  the  back  of  the  neck.  The  needle  should 
be  directed  upwards  and  inwards  towards  the  frontal  emi- 
nence (prominence  above  the  eyebrow)  on  the  opposite  side 
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In  the  Barnes  process  how  does  the  fluid  enter  the  circulation? 

By  first  filling  the  cerebro-spinal  cavity  and  forcing  the 
blood  out  of  this  cavity  and  the  jugular  veins  down  into  the 
great  veins  of  the  chest.  Then  by  force  it  percolates  into 
the  large  venous  sinuses  on  the  interior  of  the  cranium  and 
passes  out  through  the  lateral  sinus  into  the  jugular  veins. 
Alter  once  entering  the  sinuses,  since  there  are  no  valves  in 
the  veins  of  the  head,  it  passes  through  the  capillaries  to  the 
arteries,  and  the  fluid  enters  both  the  arterial  and  venous 
system  during  an  injection. 

How  many  methods  have  we  of  removing'  blood? 

Two,  either  opening  the  venous  system  at  some  part  of 
its  course,  or  tapping  the  right  side  of  the  heart  with  a  hol- 
low needle. 

What  causes  purging-  from  the  mouth  and  nostrils? 

Putrefaction,  either  in  the  stomach  or  lungs,  or  in  the 
tissues  of  the  throat  and  nose,  forming  gas. 

How  do  you  prevent  purging  from  the  stomach? 

By  first  relieving  gas  from  this  organ  by  puncturing  with 
a  trocar  or  by  means  of  a  stomach  tube,  and  afterwards  fill- 
ing the  stomach  with  fluid,  finally  plugging  the  nose  and 
throat  with  absorbent  cotton. 

How  do  you  prevent  purging  from  the  lungs? 

By  introducing  fluid  directly  into  the  bronchial  tubes 
either  by  the  nasal  tube  or  by  an  incision  into  the  trachea 
just  above  the  collar-bone,  and  afterwards  surrounding  the 
lungs  with  fluid  by  an  injection  between  the  first  and  second 
ribs  in  the  pleural  spaces. 

If  all  of  these  methods  have  been  employed  and  the  purging  still  con* 
tinucs,  what  would  you  do? 

Make  an  incision  in  the  median  line  of  the  neck,  cut  down 
and  tie  off   both  the   trachea   and    oesophagus.     A   piece  of 
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How  do  you  inject  the  stomach? 

Preferably  with  the  stomach  tube,  or  by  puncturing'  the 
stomach  in  the  epigastric  space  with  a  trocar  and  injecting* 
fluid  through  it  into  the  interior  of  the  organ. 

How  do  you  remove  gases  from  the  intestines? 

By  puncturing  them  with  a  trocar  which  has  been  intro- 
duced just  over  the  transverse  colon  in  the  left  hypochondriac 
space  immediately  beneath  the  ribs,  or  by  the  use  of  the 
stomach  tube. 

If  this  fails,  what  do  you  do? 

Open  the  abdomen  in  the  median  line  just  above  the  um- 
bilicus and  take  the  scissors  and  cut  the  stomach,  large  and 
small  intestines. 

Name  the  different  kinds  of  discolor  at  ions  that  appear  on  the  dead 
body. 

Post  mortem  staining",  post  mortem  discoloration,  venous 
congestion,  and  greenish  discoloration  of  putrefaction. 

What  are  the  methods  adopted  for  the  removal  of  discolorations? 

First,  bleaching  agents  employed  in  the  embalming  fluid; 
second,  bleaching-  agents  applied  externally;  third,  hot  cloths 
and  gentle  massage  in  the  natural  course  of  the  veins; 
fourth,  removing  the  blood;  fifth,  the  use  of  Barnes'  needle 
process;  sixth,  the  hypodermic  injection  of  bleaching  agents, 
such  as  chloride  of  zinc,  alcohol,  Formaldehyde,  etc. 

What  causes  discolor.it ions? 

Either  the  unskillful  injection  of  fluid  into  an  artery  or 
mistaking  an  artery  for  a  vein  and  injecting  the  vein,  and  the 
decomposition  of  blood  in  the  tissues.  Other  discolorations, 
such  as  jaundice,  spots  of  purpura,  those  caused  by  Addison's 
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Can  you  remove  a  spot  which  has  been  caused  by  a  blow  or  a  bruise, 
from  the  dead  body? 

Sometimes  you  can;  more  often  it  refuses  to  yield  to 
treatment.  The  best  method  to  remove  such  spots  where 
there  is  only  a  slight  congestion  of  the  vessels  is  to  inject 
hypodermically  into  the  part  a  bleaching  solution,  such  as  is 
recommended  in  the  text  of  this  book. 

How  could  you  tell  whether  a  wound  had  been  inflicted  before  death 
or  after  death? 

Wounds  made  during  life  are  always  raised  above  the 
surface  of  the  skin.  Vessels  are  divided  caused  by  the  rup- 
ture of  capillaries,  and  when  incised  with  a  scalpel  the  blood 
escapes.  A  microscopic  examination  reveals  the  presence  of 
congested  and  ruptured  capillaries.  In  a  bruise  on  a  dead 
body  made  after  death,  in  addition  to  there  being  no  eleva- 
tion, there  is  no  congestion  of  the  capillaries,  and  when  cut, 
no  blood  will  flow.  A  microscopic  examination  shows  the 
blood  vessels  to  be  in  their  normal  condition.  The  discolora- 
tion in  the  part  is  either  post  mortem  staining  or  post  mortem 
discoloration  caused  by  the  decomposition  of  the  blood.  In 
the  case  of  a  blow  before  death  the  discoloration  is  caused  by 
the  congestion  of  blood  in  the  part  and  the  subsequent  coag- 
ulation of  that  medium  before  death. 

What  amount  of  fluid  is  necessary  to  embalm  a  body  of  ISO  pounds 
weight? 

From  three  to  four  quarts. 

What  chemicals  are  usually  employed  in  the  manufacture  of  embalm- 
ing" fluids? 

Arsenic,  Formaldehyde,  wood  alcohol,  grain  alcohol, 
alum,  bichloride  of  mercury,  chloride  of  zinc,  salts  of  potash 
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If  it  U  told  to  jna  with  the 
do  you  Mtppote  it  contain*? 

Arsenic,   chloride  of  zinc,  alum,  bichloride  of 
nitrate  of  potash,  chloride  of  soda,  wood  alcohol  an 

Do  you  know  of  what  chemicals  yoar  embalming  fluid  is 
and  in  what  proportion?    Think  about  this  and  write  me. 

('n 

How  would  you  remote  blood  from  the  brain  carity? 

By  the  use  of  the  Barnes  needle  introduced  into  the  back 
of  the  neck  through  the  foramen  magnum  in  the  occipital 
bone,  directly  into  the  brain. 

Why  is  this  method  better  than  any  other? 

Because  it  reaches  the  cavity  more  direct,  and  being*  at 
the  back  and  lowest  portion  of  the  brain,  the  drainage  is  more 
complete. 

How  (Jo  you  remove  blood  from  the  veins? 

By  tapping  the  right  auricle  by  means  of  a  trocar  intro- 
duce! between  the  third  and  fourth  ribs;  by  tapping  the  right 
ventricle  from  beneath,  the  trocar  inserted  in  the  epigastric 
Hpacc  and  extending  through  the  diaphragm  into  the  right 
ventricle,  which  n-sts  upon  this  membrane,  and  by  use  of 
drainage  tubes  inserted  into  the  large  veins. 

How  do  you  wash  the  hlood  from  the  arteries  and  veins? 

By  opening  a  vein  and  then  opening  an  artery,  injecting 
the  arterial  system  and  allowing  the  blood  to  flow  from  the 
divided  end  of  the  vein.  The  injection  of  the  artery  should 
be  continued  until  the  clear  fluid  flows  from  the  vein. 
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In  what  case  is  it  necessary  to  drain  the  blood  from  the  body? 

In  all  those  cases  where  there  is  an  early  tendency  to 
take  on  decomposition,  or  where  there  is  an  excessive  amount 
of  blood  in  the  body,  and  in  those  cases  where  discoloration, 
is  present  when  you  are  called  to  take  care  of  the  body. 

What  is  the  condition  of  the  blood  in  a  subject  dead  of  asphyxia  from 
illuminating  gas? 

The  blood  is  a  bright  scarlet  and  does  not  coagulate;  it 
resists  slow  combustion  and  putrefaction. 

What  is  the  condition  of  the  blood  in  a  case  of  tuberculosis  (consump- 
tion)? 

The  blood  is  thin,  of  a  light  color,  and  has  a  decreased 
amount  of  fibrin,  and  does  not  coagulate  very  rapidly  when 
exposed  to  the  air,  yet  it  decomposes  very  early  after  death. 

What  is  the  condition  of  the  blood  in  a  subject  dead  of  Asiatic  cholera? 

The  blood  is  thickened  and  coagulated,  is  dark,  almost 
black,  and  of  a  tarry  or  syrupy  consistence. 

What  is  the  condition  of  the  blood  in  a  body  that  has  been  immersed 
in  water  until  the  blood  and  tissues  of  the  body  have  been  saturated? 

The  blood  is  thickened  and  coagulated,  is  dark  in  color, 
and  decomposes  rapidly. 

What  is  the  condition  of  blood  in  a  body  dead  from  sunstroke? 

The  blood  is  found  in  all  of  the  different  organs  of  the 
body  in  a  state  of  congestion.  It  is  of  a  dark  color,  but  is 
not  so  thickened  and  coagulated  that  it  cannot  be  removed. 


•to 


What  is  the  condition  of  the  blood  in  a  body  of  one  who  has  been 
frozen  to  death? 

It  is  in  a  liquid  condition,  and  of  a  bright  red  color. 

What  is  the  condition  of  blood  in   a  body  in    case  of  poisoning  by 
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tbe  ftame  eolation  and  inject  hypodermically  with 
ftolntioa  into  the  muscular  parts  of  the  head,  neck,  chest  and 
extremities*,  and  as  soon  as  the  body  is  identified  insist  on 
burying'  it  immediately. 


Can  y/a  remr/r*  bWxl  from  a  bodj  tiiat  ha*  been  in  the 
4ay»? 

Xo,  because  admixture  with  water  coagulates  it. 

Hsvir  do  jou  embalm  a  bodj  where  a  post  mortem  has  been  held,  all 
of  the  organ*  and  ti**ue*  being  »utrjected  to  an  examination? 

By  removing  all  of  the  organs  from  their  cavities  and 
placing  them  in  alcohol  and  Formaldehyde;  then  take  saw- 
dtwt  and  saturate  it  with  Formaldehyde  until  it  is  thoroughly 
moiatened.  Sponge  the  cavities  of  the  body  dry  and  return 
the  organs  to  their  respective  cavities  and  cover  them  with 
a  mixture  of  sawdust  and  Formaldehyde.  Take  a  layer  of 
absorbent  cotton  not  less  than  one  inch  thick  and  cover  all  of 
the  organs,  and  finally  bring  the  edges  of  the  abdominal  and 
thoracic  incision  together  and  close,  using  a  close  anatomical 
stitch.  This  is  the  method  first  advocated  and  used  by  Mr. 
James  J.  Morris,  Assistant  Demonstrator  in  the  Chicago  Col- 
lege of  Embalming,  and  for  twenty-five  years  more  or  less 
connected  with  the  great  morgues  of  Chicago. 

What  do  you  use  to  prevent  mould? 

Vaseline  which  has  been  saturated  with  arsenic,  car- 
bolic acid  and  corrosive  sublimate;  also  solutions  containing 
formalin. 

What  do  you  use  to  remove  the  mould  when  it  has  already  appeared 
on  the  body? 

First,  harden  the  skin  by  laying  over  the  parts  contain- 
ing the  mould  cotton  containing  a  solution  of  formalin  in 
'ilcohol,  or  if  this  is  not  at  hand,  a  solution  of  alcohol,  chloro- 
form and  ether  in  equal  parts.  This  drives  the  moisture  from 
the  skin,  hardens  it,  fastens  the  outer  skin  to  the  true  skin. 
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and  enables  you  to  remove  the  mould  by  carefully  scratching 
over  the  part  with  the  edge  of  a  scalpel. 

Calition. — Never  take  the  fingers  and  try  to  rub  mould 
off  of  the  body.  It  rubs  away  the  outer  skin  and  leaves  a 
brown  yellow,  horny  discoloration  when  it  dries. 

How  do  you  treat  a  case  that  has  died  of  general  dropsy? 

Remove  the  water  from  the  extremities  by  means  of  band- 

» 

ages.  Remove  the  water  from  the  abdominal  cavity  by  tap- 
ping just  above  the  pelvic  bone;  remove  the  blood  by  open- 
ing the  venous  system  and  injecting  the  arteries  thoroughly. 
Use  the  needle  process  to  drive  the  fluid  and  blood  from  the 
head  and  neck  into  the  cavities  of  the  chest,  inject  both 
arteries  and  cavities. 

In  the  treatment  of  a  dropsical  case,  what  fluid  do  you  consider  the 
best? 

Those  fluids  containing  Formaldehyde. 

What  causes  a  body  to  decompose? 

A  low,  moist  temperature  and  the  presence  of  micro- 
organisms. 

In  injecting  a  body  with  fluid  what  causes  the  nose  and  the  finger 
tips  to  shrivel  up  and  dessicate? 

This  is  caused  by  the  chemical  changes  of  the  fluid  on  the 
tissues,  the  combustion  of  the  watery  substances  in  the  cellu- 
lar parts,  thus  causing  a  shrinking  or  dessicating  of  the  part. 

What  fluids  have  a  tendency  to  cause  this  more  than  others? 

Those  fluids  containing  arsenic  and  chloride  of  zinc. 

If  in  cutting  down  upon  an  artery  to  embalm  a  body,  and  opening  it 
you  find  that  it  contains  blood,  what  would  you  do? 

Remove  this  blood  from  the  arteries  in  the  same  manner 
that  you  would  from  the  veins.  Then  proceed  to  inject.  It 
is  a  safe  procedure  when  blood  is  found  in  the  arteries  to  al- 
ways inject  the  right  common  carotid  artery  downwards,  as 
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vltat  blood  is  left  in  them  is  driven  towards  the  feet  and  ex- 
tremities instead  of  towards  the  head  and  face,  when  the  fem- 
orial  and  brachial  are  used. 


Wh j  d-***  the  *k:n  of  the  ar=  or  ether  part*  o*  the  body,  while  inject- 
ing the  art/trier*.  vxnet:s>e*  &£yvr  b!otche&  or  a  watery  appearance,  and  in 
<Xher*f  d/>t*  i/x? 

Those  fluids  containing  corrosive  chemicals  will  do  this 
on  account  of  their  affinity  for  water.  In  those  cases  where 
there  is  no  mottling  of  the  skin  there  is  usually  a  diminished 
amount  of  fatty  tissue  in  the  body.  It  all  depends  on  the  fluid. 
Formaldehyde  fluids  have  a  greater  action  on  the  albuminous 
portion  of  the  skin  than  any  other,  and  it  will  be  noticed 
more  in  the  u*e  of  thes*:  fluids  than  in  those  containing*  metal- 
lic salts. 

In  c;i->:  a  [K:rv;n  i-  «>hot  tr.r-v.i.rr.  the  head  and  you  inject  the  fluid, 
and  \f.iV  :%.%*:  '*.',-ir~,  v.:, .v.  .V',;l<:  y  .  u  ■;   ? 

The  l»-;tka:re  >!i<it>  a  .*u?'V.:r»-  or  the  arteries  of  the  brain. 
Put  your  '.liumb  ov»r  the  r»\l!»-t  })«»leand  inject,  holding  the 
fluid  i r j  tli'.-  cavity.  Aft»-r  you  have  inVcted  sufficient  flnid 
to    •muairn   the    vxlv.  -ton  i;/*-,-4  inir.  and   afterwards  fill  the 

opchih'/  ir,  i!j»-  -k'li!   w\t;.  ao^oroep.t  cotton  for  a  basis  and 

clo^e  with   |)];i>!i-r  o!    Pari-*. 

Wli.it  v.',  i'.i\  y..  <!<,  i:i  i  .-.•  •»•■  *  ;'r,j.  ♦  \\  a  -  ,-..\cr«.'d  With  powder 
ma  j  U    ? 

Pse  any  white  jm»w<|.t  and  <  over  them  over. 

I  .  t|i»-  |ir»-.»-n<  <•  <>f  l>l'»-»t|  in  .in  artery  a  Mjrn  that  life  exists? 

No,  Mood  will  he  found  in  the  arteries  of  all  those  who 
Hie  .suddenly  from  coma,  and  in  many  other  cases  of  sudden 
death 

Nairn-  tin-  (  avit'uvs  whii'h  you  use  in  embalming". 

The  cerehro  spinal,  the  thoracic  and  the  abdominal. 
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What  are  the  brachial  and  femoral  arteries?  Through  what  struc- 
tures do  you  pass  to  reach  them? 

The  brachial  artery  is  a  continuation  of  the  axillary 
artery  and  ends  at  the  bend  of  the  elbow,  where  it  forms  the 
radial  and  ulnar.  The  femoral  artery  is  a  continuation  of  the 
external  iliac  artery.  It  commences  at  Poupart's  ligament 
and  ends  at  the  lower  border  of  Hunter's  canal.  In  order  to 
reach  them,  it  is  only  necessary  to  cut  through  the  skin,  sub- 
cutaneous tissue  and  superficial  fascia  to  the  deep  fascia, 
which  forms  the  sheath  of  the  vessels. 

Which  do  you  consider  the  most  effectual  in  preservation,  cavity  or 
arterial  embalming*? 

Arterial. 

Do  you  consider  it  necessary  to  remove  the  blood  from  a  subject  to 
insure  preservation? 

No. 

Are  there  any  cases  in  which  it  is  necessary  to  remove  the  blood?  If 
so,  why? 

It  is  necessary  to  remove  the  blood  only  in  those  cases 
where  discoloration  is  apparent  or  where  there  is  an  excessive 
amount  of  blood  in  the  body,  or  where  the  blood,  through 
some  disease  or  pathological  condition,  undergoes  putrefac- 
tion rapidly.  In  these  cases  where  the  blood  is  at  fault  and 
would  cause  decomposition  of  the  body  it  should  be  removed. 

How  do  you  remove  gases  from  the  intestines? 

By  puncturing  them  with  a  trocar,  or,  if  this  fails,  make 
a  small  incision  just  at  the  left  of  the  epigastric  space.  Take 
up  the  stomach,  large  and  small  intestines  and  open  them 
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What  is  rigor  mortis? 

Rigor  mortis  appears  on  all  bodies  at  different  times  af  tei 
death,  according  to  the  physical  condition  of  the  subject.  It 
is  a  nervous  action  causing  a  coagulation  of  the  myosin,  or 
muscle  juice,  and  a  rigidity  of  the  entire  body. 

Is  cavity  embalming1  necessary  where  arteries  have  been  injected? 

Not  in  all  cases. 

In  what  cases  is  it  absolutely  necessary  to  use  the  trocar? 

In  cases  of  drowning  where  the  body  has  been  in  the 
water  sufficiently  long  enough  to  cause  coagulation  of  the 
blood;  in  pneumonia  subjects  where  the  pulmonary  circulation 
is  cut  off;  in  a  sunstroke  case  where  there  is  a  congested  con- 
dition of  all  the  vessels;  in  short,  in  all  cases  where  the 
arterial  circulation  has  been  interfered  with  by  a  pathological 
condition  in  either  the  vessels  supplying  the  organs  or  in  the 
organs  or  tissues  themselves. 

How  many  punctures  are  necessary  for  cavity  embalming  and  at  what 
points  would  you  insert  the  trocar? 

Some  authorities  prefer  one  puncture.  This  is  made  just 
beneath  the  ribs  on  the  left  side  of  the  body  in  what  is  known 
as  the  left  hypochondriac  space.  I  do  not  like  this  method  in 
all  cases.  In  other  methods  of  cavity  embalming  it  is  neces- 
sary to  make  three  punctures  between  the  second  and  third 
ribs  about  two  inches  to  the  left  of  the  sternum,  and  a 
puncture  in  the  abdominal  cavity  at  the  extreme  left  of  the 
epigastric  space. 

How  would  you  treat  the  lungs  when  filled  with  mucous?  Are  there 
other  ways  of  treating  them,  and  if  so,  what  are  they? 

Turn  the  body  on  the  side,  make  pressure  on  the  lungs, 
draw  out  the  tongue  and  empty  the  lungs  of  what  mucus  may 
be  contained  in  them.  Then  inject  fluid  in  the  trachea  by 
means  of  a  nasal  tube.     I  know  of  no  other  way  to  treat  the 
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lungs  in  this  condition,  except  if  the  fluid  does  not  prevent 
putrefaction,  tie  the  oesophagus  and  the  trachea. 

What  causes  gas  to  generate,  and  what  do  you  do  to  prevent  it? 

Gas  sometimes  develops  from  fermentation  of  food  and 
other  particles  left  in  the  stomach.  No  gas,  however,  devel- 
ops in  the  tissues  of  the  body  unless  it  is  caused  by  the  action 
of  putrefactive  bacteria.  The  appearance  of  gas  means  the 
development  of  bacteria.  It  is  in  reality  a  part  of  the  process 
of  decomposition  and  fermentation.  The  gases  developed  by 
the  bacteria  of  putrefaction  are  carbonic  acid  gas,  hydrogen 
sulphite  (H2  S.,  N.  H.4).  To  prevent  the  fermentation  of  gas 
it  is  necessary  to  use  a  disinfectant  sufficiently  strong  enough 
to  kill  the  bacteria  of  putrefaction. 

Does  cavity  embalming'  preserve  the  face  and  extremities? 

No. 

What  should  youf  embalming  fluid  contain  in  order  to  be  sufficient  to 
disinfect  a  body  dead  of  an  infectious  or  contagious  disease? 

If  the  fluid  contains  bichloride  of  mercury  in  a  proportion 
of  one  in  one  thousand,  or  a  ten  per  cent,  solution  of  Formal- 
dehyde of  official  strength,  it  is  sufficient  to  sterilize  the  body. 

What  conditions  might  be  mistaken  for  death? 

Catalepsy  or  profound  coma. 

If  in  doubt,  what  tests  do  you  make  to  determine  whether  death  has 
really  occurred? 

First  listen  to  the  heart's  action;  listen  for  aspiratory 
murmurs;  take  the  temperature  of  the  body;  note  the  general 
conditions  of  the  body;  tie  a  string  around  the  finger  and 
ascertain  if  circulation  is  still  present;  if  the  body  has  been 
dead  several  hours,  note  whether  rigor  mortis  is  appearing  or 
whether  it  has  passed  off;  also  note  the  conditions  of  the 
trachea  and  great  blood  vessels  and  see  if  discoloration  and 
putrefactive  changes  have  occurred;  stick  a  pin  into  the  tis- 
sues and  note  whether  the  opening  closes  or  nnt.    If  it  remains 
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open  it  is  further  evidence  there  is  no  circulation.  Pinch  up 
the  skin  and  see  if  there  is  any  loss  of  elasticity  as  compared 
with  your  own;  burn  the  skin  with  a  match  or  hot  iron  and 
see  whether  there  is  any  process  of  repair  follows  the  burn. 
If  not,  there  is  no  circulation.  Examine  the  eye  and  see 
whether  the  pupil  is  stationary  and  whether  it  will  dilate  or 
contract  under  the  influence  of  light  or  under  the  influence  of 
such  drug's  as  belladonna  and  cocaine.  If  these  have  no 
effect,  and  all  of  the  tests  prove  negative,  the  subject  is  prob- 
ably dead. 

Where  is  the  blood  in  the  living  subject? 

In  the  arteries,  veins  and  capillaries.     A  portion  of  it, 
the  lymph,  is  found  in  the  lymphatic  spaces  and   lymphatic 

vessels. 

Locate  the  (esophagus  «*ind  the  trachea. 

The  crsophagus  is  a  continuation  of  the  pharynx  and 
extends  from  the  pharynx  to  the  cardiac  end  of  the  stomach, 
into  which  it  empties.  It  is  placed  just  back  of  and  a  little 
to  the  left  of  the  larynx  and  the  trachea,  passes  around  pos- 
terior to  the  left  bronchus  in  the  posterior  mediastinal  spaces 
and  passes  through  the  left  crust  of  the  diaphragm  and 
emptier  into  the  stomach.  The  trachea  is  situated  directly  in 
the  median  line  ot  the  neck  and  extends  from  the  lower  bor- 
der of  the  larynx  to  its  division  into  the  ritrht  and  left  bron- 
chus immediately  back  <»i  the  tirst  piece  of  the  sternum 
(breast- bone  i 

Whv  d'>  v'iu  u-..-  tlu«  .-irtfiv  fur  in  w-rt  eiL  ?     Whv  nut  the  vein? 

*  a.  •  -*  • 

The  arteries  are  generally  empty  after  death  and  they 
reach  the  capillaries  in  all  parts  of  the  body.  Fluid  will  flow 
either  way  in  them,  as  they  have  no  valves.  In  using*  the 
artery  there  is  little  danger  of  discoloring  the  face  by  forcing 
anv  blood  into  tin.4  face  from  the  arterv.  I  would  not  use  the 
veins  because  they  always  contain  more  or  less  blood  after 
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death,  and  this  blood  would  be  forced  to  the  heart  and  into 
the  jugular  veins  of  the  face  and  neck,  which  contain  no 
valves,  and  the  face  would  be  discolored.  The  circulation  is 
not  as  complete. 


ON  DISINFECTION. 

What  is  a  disinfectant? 

A  disinfectant  is  anything  that  will  kill  micro-organisms. 

What  is  an  antiseptic? 

An  antiseptic  is  a  drug,  chemical  or  agent  which  restrains 
the  action  of  putrefactive  bacteria. 

What  is  a  deodorant? 

Anything  which  destroys  disagreeable  odors. 

What  are  the  different  forms  of  bacteria  known  as? 

Micrococci,  round-shaped  organisms;  baccilli,  rod-like  in 
form;  streptococci,  almost  like  a  row  of  beads;  staphylococci, 
like  a  bunch  of  grapes;  spirilla,  those  that  are  curved  or  in 
the  form  of  a  corkscrew;  diplococci,  those  found  in  pairs;  tre- 
trads,  in  fours,  and  sarcinae,  in  bales. 

What  is  the  greatest  disinfectant  of  modern  times? 

Formaldehyde  gas  used  under  pressure. 

Name  some  of  the  other  disinfectants  recommended  by  boards  of 
health. 

Bichloride  of  mercury,  sulphur,  lime  chloride,  carbolic 
acid,  Labaraques'  solution  (a  solution  of  chlorinated  soda),  etc. 

Why  is  Formaldehyde  gas  preferable  to  sulphurus  acid  gas? 

It  is  non-poisonous,  is  a  stronger  disinfectant,  is  non- 
corrosive,  and  does  not  bleach  or  stain  fabric. 

What  is  the  proper  strength  to  use  bichloride  of  mercury? 
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What  per  cent,  would  you  use  carbolic  acid  as  a  disinfectant? 

Four  per  cent,  solution. 

What  is  the  best,  disinfectant  to  be  used  on  clothing  that  has  bees 
around  a  dead  body? 

Destroying  by  fire.  If  this  is  objected  to,  boil  or  expose 
to  the  fumes  of  Formaldehyde  gas  for  not  less  than  five  hours. 

What  is  the  best  disinfectant  to  use  for  the  discharges  from  the  patient, 
of  sewage  matter,  etc.? 

A  solution  of  chloride  of  lime:  one  ounce  in  a  gallon  of 
water,  to  which  has  also  been  added  mercuric  chloride  and 
permanganate  of  potash. 

According  to  the  National  Conference  of  State  Boards  of  Health,  what 
bodies  cannot  be  shipped? 

Those  dead  of  small  -pox,  Asiatic  cholera,  yellow  fever, 
typhus  fever,  and  bubonic  plague. 

What  is  a  contagious  disease? 

A  contagious  disease  is  one  capable  of  being  communi- 
cated from  the  sick  to  the  well,  either  by  atmospheric  diffu- 
sion, or  by  absolute  contact  with  the  germs. 

What  is  an  infectious  disease? 

An  infectious  disease  is  one  that  does  not  spread  by 
atmospheric  diffusion,  and  can  only  be  communicated  from 
the  sick  to  the  well  by  direct  inoculation,  or  direct  entrance 
into  the  system  in  water,  foods,  etc. 

How  would  you  take  care  of  yourself  and  family  if  called  to  handlt 
some  body  dead  of  the  most  violent  of  contagious  and  infectious  diseases? 

By  protecting  my  clothing  with  a  rubber  overcoat  but 
toned  close  about  the  neck,  rubber  boots  on  the  feet,  and  the 
hands  encased   in   rubber  gloves.     The   air   passage  may  be 
protected  by  means  of  any  of  the  protectors  sold  by  the  instru- 
ment makers  for  this  purpose.     The  face  and  hair  should  be 
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/hy  is  absorbent  cotton  used  in  wrapping*  a  dead  body? 

Jecause  no  germs  can  pass  through  it.    m 

an  a  germ  penetrate  a  rubber  garment? 

Jo. 

i^hat  diseases  are  liable  to  be  communicated  by  bed-clothes,  etc.? 

Scarlet    fever,    diphtheria,    measles,    small-pox,   Asiatic 
ra,  etc. 

Vhat  disease  is  usually  communicated  by  means  of  drinking  water? 

Typhoid  fever. 

Vhat  is  diphtheria? 

Mphtheria  is  an  acute,  specific,  epidemic,  contagious  dis- 
characterized  by  sore  throat,  in  which  membranes  form 
le  throat,  tonsils,  uvula,  and  back  of  the  fauces. 

Vhat  are  the  germs  causing  scarlatina  and  small-pox  known  as? 

Neither  of  these  germs  has  been  discovered. 

>Jame  two  effective  deodorizers. 

Chloride  of  lime  and  permanganate  of  potash. 

Vhat  cases  are  especially  liable  to  cause  blood  poisoning? 

Syphilis,  septicaemia,    puerperal  fever,  and  bodies  only 
a  few  days. 

Vhat  precaution  would  you  use  in  case  you  accidentally  cut  yourself 
king  a  dissection  of  a  dead  bod}'  which  had  not  previously  been  dis- 
;d? 

Cauterize  the  part  at  once.  Use  either  nitrate  of  silver 
rbolic  acid. 

Efiw  would  you  disinfect  a  dead  body? 

a  thorough  arterial  and  cavity  injection  with  an  em- 
lid  containing   a   proved   disinfectant.     Wash  the 
t  same,  plug  all  orifices  with  absorbent  cotton 
ton  one  inch  thick. 
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Do  you  consider' an  ordinary  embalming1  fluid  to  be  a  disinfectant? 

No,  only  those  fluids  containing  bichloride  of  mercury  in 
the  proportion  of  1:1000,  or  Formaldehyde,  10  percent.,  are, 
considered  to  be  good  disinfectants. 

What  is  the  difference  between  a  disinfectant  and  a  deodorizer? 

A  disinfectant  kills  micro-organisms;  a  deodorizer  merely 
destroys  offensive  odors. 

If  a  person  should  die  during  hot  weather  from  suspected  poisonings 
and  it  was  necessary  to  have  the  stomach  analyzed,  state  how  you  would 
preserve  the  body  until  this  could  be  accomplished. 

By  putting  it  in  an  ice-box  or  in  cold  storage,  with  the 
temperature  below  32  degrees  F. 

What  bodies  are  most  liable  to  decompose  rapidly,  regardless  of  the 
time  of  year? 

Plethoric  subjects  and  those  who  have  met  death  by 
drowning,  or  who  have  died  from  dropsy,  or  those  dead  from 
childbirth. 

What  instructions  would  you  give  a  family  in  case  of  a  death  from 
one  of  the  contagious  diseases? 

Advise  them  not  to  kiss  the  subject  and  to  observe  all  the 
laws  of  sanitary  science  regarding  the  spread  of  contagious 
and  infectious  diseases;  disinfect  the  apartment  with  Formal- 
dehyde gas;  insist  on  having  a  private  funeral. 

In  case  of  syphilis,  puerperal  fever  and  blood  poisoning,  is  it  neces- 
sary to  disipfect  the  atmosphere? 

No. 

How  should  the  body  of  one  dead  of  an  infections  diesease  be  disin- 
fected? 

By  the  same  method  as  that  laid  down  under  treatment  of 
contagious  cases. 

Is  a  private  undertaker  allowed  to  conduct  a  small-pox  funeral? 

No. 
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Would  you  make  any  distinction  between  bodies  dead  from  diphtheria 
and  those  dead  from  membranous  croup? 

No. 

What  precaution  would  you  take  in  transferring1  a  body  which  had 
been  dead  one  year  from  one  cemetery  to  another? 

First,  only  healthy  and  strong  individuals  should  be  em- 
ployed; second,  all  bodies  should  be  removed  in  a  tight 
metallic  case,  and  a  free  use  of  chloride  of  lime  and  corrosive 
sublimate  should  be  employed. 

What  would  you  do  with  the  clothes,  bedding,  etc.,  in  case  of  death 
from  diphtheria,  scarlet  fever,  or  anthrax,  etc.? 

Burn  them. 

Describe  some  other  mode  of  preserving  bodies  than  that  of  embalming 
them. 

Either  by  placing  them  in  cold  storage,  with  a  tempera- 
ture 32  degrees  P.,  or  by  immersion  in  preservative  solutions, 
or  by  dissicating  them  by  drying  with  hot  air. 

Name  some  of  the  contagious  diseases. 

Pneumonia,  diphtheria,  measles,  scarlet  fever,  typhus 
fever,  small-pox,  etc. 

Name  some  of  the  infectious  diseases. 

Syphilis,  puerperal  fever,  blood  poisoning,  typhoid  fever, 
etc. 

What  is  necessary  to  prepare  a  body  dead  of  a  contagious  or  infectious 
disease  so  that  it  may  be  transported  by  rail? 

See  chapter  on  rules  for  transportation. 

To  disinfect  a  room  what  means  would  you  use,  and  in  what  manner? 

I  would  use  either  sulphurous  acid  gas  or  Formaldehyde 
gas.  After  thoroughly  fumigating  the  room  I  would  have  it 
closed  and  left  to  the  exposure  of  either  of  these  gases  for  at 
least  five  hours.  If  they  can  be  exposed  ten  hours,  so  much 
the  better. 
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In  what  proportion  would  you  use  bichloride  of  mercury? 

One  in  one  thousand. 

What  disinfectant  would  you  use  for  infected  excreta?  State  propor- 
tions. 

I  would  use  chloride  of  lime,  eight  ounces  to  the  gallon. 

State  the  manner  in  which  you  prepare  for  transportation  a  body  dead 
of  an  infectious  or  contagious  disease. 

Give  the  body  an  arterial  and  cavity  injection  with  a 
proved  disinfectant;  stop  all  orifices  with  absorbent  cotton; 
wash  the  surfaces  of  the  body  with  the  disinfectant  and  en- 
velope the  entire  body  in  a  layer  of  absorbent  cotton  not  less 
than  an  inch  thick;  wrap  in  a  sheet  and  bandage;  enclose  in 
an  air-tight,  zinc-lined  box,  when  it  is  ready  for  transporta- 
tion. 

How  should  a  disinterred  body  be  prepared  for  transportation  byfrail? 

It  should  be  prepared  the  same  as  you  would  prepare  a 
contagious  or  infectious  body  for  shipment. 

What  diseases  do  you  consider  to  be  contagious? 

Small-pox,  scarlet  fever,  measles,  diphtheria,  tubercu- 
losis, etc. 

What  diseases  do  you  consider  to  be  infectious? 

Yellow  fever,  Asiatic  cholera,  typhoid  fever,  pneumonia, 
bubonic  plague,  anthrax,  septicaemia  (blood  poison),  syphilis, 
etc. 

What  bacteria  have  we  in  the  living  body/  In  the  dead  body? 

Parasitic  bacteria  in  the  living  body;  saprophytic  bacteria 
in  the  dead  body. 

Explain  the  necessity  of  disinfecting  a  room  after  a  case  of  scarlet 
fever. 

According  to  Dr.  Class,  of  the  bacteriological  department 
of  the  Chicago  Board  of  Health,  the  germ  of  scarlet  fever  is 
found  on  the  surface  of  the  body.     They  are  also  thrown  of* 
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State  briefly  how  you  would  proceed  if  called  upon  to  prepare  a  body 
dead  of  diphtheria  for  burial.     How  would  you  ship  the  body  by  rail? 

I  would  first  disinfect  the  nose  and  throat  Dy  injecting 
these  parts  with  a  proved  disinfectant.  I  would  then  wash 
the  body  with  the  disinfectant.  I  would  give  the  body  a  thor 
ough  arterial  and  cavity  injection.  I  would  stop  all  orifices 
with  absorbant  cotton,  after  which  I  would  dress  the  body 
and  place  it  in  the  casket.  If  I  was  required  to  ship  the  body 
by  rail  I  would  provide  myself  with  a  license  from  the  State 
Board  of  Health.  After  having  this  necessary  qualification,  I 
would  proceed  as  before,  but,  instead  of  dressing  the  body,  I 
would  wash  the  body  in  a  disinfectant  and  then  envelope  it  in 
a  layer  of  absorbent  cotton  not  less  than  one  inch  thick,  com- 
pletely wrap  in  a  sheet  and  bandage  it.  I  would  then  place 
the  body  in  a  hermetically  sealed  zinc,  tin,  copper,  or  lead- 
lined  casket  and  this  in  an  air-tight  zinc  or  tin  case,  all  joints 
and  seams  hermetically  sealed  and  all  enclosed  in  a  strong, 
outside  wooden  box. 

What  disinterred  bodies  are  dangerous  to  the  public  health? 

All. 

What  disease.-,  are  transmitted  from  the   sick  to  the  well  by  means  of 

the  atmosphere  or  by  direet  contact  with  the  sick? 

All  contusions  diseases,  such  as  small -pox,  scarlet  fever, 
measles,  diphtheria,  tuberculosis,  etc. 

What  are  bacteria  .' 

Uaeteria  are  the  lowest  forms  of  the  vegetable  kingdom. 
They  consist  of  a  single  cell   composed  of  an  albuminous  sub- 
stance.    They  appear  in  many  diiferent  forms:    (i lobular  bac- 
teria   or    micrococci,    rod -shaped    bacteria    or    bacilli,    screw 
shaped  bacteria  orspirilli. 

What  is  th«-  ditlei  i-iie«'  between  a  spore  and  a  bacterium? 

Spores   differ    from   bacteria   inasmuch   that   the   capsule 
around  the  spore  prevents  rapid  evaporation  and  thus  enables 


the  spore  to  withstand  drying  iz<L  v.-  «.;,;/.>.;*♦  ion  of  ;i  con 
siderable  amount  of  heat,  while  "jau^n-x  i>  *.mj>W-  <  HI*,  and 
drying*  them  oftentimes  destroj*  •-.--  Tr.*-y  ar<-  unablr  to 
resist  a  temperature  of  60  d«r-rr-  •.  for  a:.y  loiiHiflrrahlo 
time.  None  can  withstand  a  t.-—-^r-< -..'*:  of  7T>  iIi-kitcm  <■• 
A  spore  can  develop  in  such  t.-—  vr.-**  ..-*:  ;*:.'!  <;ui  ••  v«*n  rrNlut 
that  of  boiling  water,  !«"■■  de**r~-  •  * -,r  ;i  -.hori  thin-,  i-nld 
of  almost  any  intensity  does  --.•.  «*--.*  -f^r^t  Tin*  Hporr  in 
found  in  the  bacilli  either  at  \:.~  -'.  :  ',-  .-.  Mm*  «  ruin 

What  means  do  you  take  v.  *- .  -.    •  •--::•/  '/,n«.i» tfii-i   |»m  pul- 
ing for  burial  a,  bodj  dead  of  *i.p'-.----   ■. 

Insist  that  the relative    -  £-  -    .       .->.)  noi  ln*»-.  Mir  IhmIv 
See  that  the  body  has  b^--   .  ■#  .■  .»<  i«  i  ui  .mil  » .ivitv 

injections  and  washed  I.-.  -:    .  .<,i..ih.m       .\ii«i    thi 

funeral,  see  that  the  roc -- -  !""i  .   h.i  .  i»« •» -n  «!»■• 

infected  and  all  the  br-j  ■    •'   »«  .it  -.  ii.n  •■*■-■■  ^-IX  *' 

touched  the  mattress  It  -    . .       » 


Is  it  neeeasary  to  i: 
results  from  contagions  :.- 

It  is  seldom  nee- 
cent  solution  will  be  -   " 

When  you  get  thr    .. 
injection  ? 

If  the  arteriai  - 
'embalming  is  unn<: 

What  are  the  ir._ 
In  this  coumr  ■  -I      I""  ""■",    ■m"  ::'  :: 
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Is  there  any  way  to  distinguish  the  difference  between  rigor  mortis  and 
the  rigidity  present  in  suspended  animation? 

Yes.  Rigor  mortis  when  broken  up  in  a  dead  body  never  re- 
turns.     In  a  case  of  suspended  animation  it  will  return. 

When  a  cadaver  has  become  so  full  of  gas  as  to  have  the  extremities  full 
of  gas  so  that  they  are  like  a  sponge,  and  there  has  been  copious  discharges 
from  the  mouth,  how  can  the  body  be  embalmed? 

The  body  should  receive  a  thorough  injection  of  both  the  ar- 
terial and  venous  system. 

What  piocess  should  be  taken  with  a  body  that  has  been  frozen? 
Thaw  the  body  out  before  embalming  it. 

Are  septic  and  ptomaine  poisoning  the  same  or  is  there  a  distinction;  if 
so,  what  ? 

Medical  men  recognize  a  difference  between  septic  and  pto- 
maine poisoning.  Septic  poisoning  refers  to  a  diseased  condition 
caused  by  the  bacteria  of  septicaemia,  and  the' disease  is  oftentimes 
referred  to  as  blood  poisoning,  and  septic  poisoning.  Ptomaine  poi- 
soning may  be  caused  by  eating  ice-cream  or  decaying  vegetable 
matter.     Ptomaines  are  putrefactive  alkaloids. 

What  particular  pait  of  llio  body  requires  the  most  thorough  disinfec- 
tion after  death   from  scarlet  fever? 

The  skin. 

Name  the  orifice*  of  the  body,  male  and   female. 

The  orifices  of  the  male  are  the  mouth,  nasal,  aural  and  rectal, 
In  the  female,  in  addition  to  these,  the  vaginal. 

Question  No.  44  of  Catechism  reacN:  "(live  the  name  of  the  most  im- 
portant contagious  diseases?''  The  answer — '•Smallpox,  tuberculosis,  measles 
and  scarlet  fever.''     Is  this  correct? 

Yes,  but  diphtheria  should  be  added  to  this  list. 
What   will   prevent   the  emission   of  fluid   from   a    puncture   made  in  the 
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I  was  called  to  embalm  a  body,  found  the  face  very  dark,  the  person 
dead  of  heart  disease.  I  drew  the  blood  from  the  heart  but  it  had  no  effect 
on  the  face.     How  would  you  remove  this  discoloration? 

Inject  both  the  brachial  artery  and  bascillic  vein  at  the  same 
time  with  a  fluid  that  will  turn  blood  red. 

Do  you  consider  formaldehyde  an  improvement  over  a  fluid  containing 
mineral  salts? 

I  certainly  do.  Mineral  salt  fluid  should  not  be  employed  in  any 
case. 

Will  you  kindly  explain  the  advantage  of  elevating  a  body,  if  it  is  an 
advantage,   while   injecting? 

There  is  very  little  if  any  advantage  to  be  obtained  in  elevating 
the  body ;  we  inject  without  any  elevation. 

In  a  case  of  loosened  jaw,  what  is  the  best  way  of  fastening  without  the 
use  of  a  chin  rest? 

Stitch  the  lower  jaw  to  the  vomer  of  the  nose. 

Is  one  quart  of  the  best  iluid  injected  into  the  arteries  sufficient  to  com- 
pletely supply   the  arterial  circulation  including  the  facial   arteries? 

Xo. 

What  are  the  advantages  if  any,  in  extracting  blood  from  the  body. 
Should   it   be  done  in   every  case? 

There  are  no  advantages  in  removing  the  blood  from  the  body, 
15  years'  experience  teaches  me  that  it  is  not  necessary  in  any  case,  if 
the  proper  chemicals  are  used. 

In  drawing  venous  blood  from  the  heart  at  what  point  should  the  trocar 
be    inserted,   that   is,   between    which    ribs? 

Between  the  3d  and  4th  ribs,  right  side. 

How  should  a  body  bo  prepared  for  shipment  when  blood  poisoning 
has  set  in,  cause  of  death  appendicitis? 

Should  be  prepared  according  to  rule  two.  The  body  should  re- 
ceive a  thorough  arterial  and  cavity  injection. 

if  blood  forpuscles  in  nnssing  from  arteries  to  veins  soak  through  the 
tissue-,    men   wnat    are   capillaries? 

Capillaries  are  the  endings  of   arteries   and    beginnings    ;i    the 
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veins.    All  the  corpuscles  do  not  pass  through  the  capillaries,  some 
escape  and  are  taken  up  by  the  lymphatics. 

Male,  weight  225  pounds,  cause?  of  death,  apoplexy.  Took  up  the  carotid 

artery  and  inserted  tuhe,  injected  and  ejected,  cleaned  the  face  out  nicely, 

took  3  quarts  of  blood.     After  finishing  found  the  face  turning  dark.  What 
waR  the   cause:  and  could  it   have  been  remedied? 

Cause  of  the  face  turning  dark  was  gases  in  the  blood,  making  a 
pressure  on  the  capillaries.  It  should  have  been  removed  by  the 
arteriovenous  process  and  by  injecting  the  arteries  and  compressing 
the  internal  carotids  at  the  same  time. 

Describe  the  collateral  circulation  in  litigating  the  middle  third  of  the 
brachial    arterv? 

The  anastomosis  will  occur  through  the  superior  profunda,  re- 
current radial,  and  articular  branches  at  the  elbow. 

What   elTeet   docs  heating  the  fluid  have  in  arterial  embalming,  or  is  it 

of   any    consequence? 

It  is  of  no  consequence  whatever. 

\\  ill    imt    drawing  ga.-c*    from   the   tran*ver«*e   colon  relieve  the  gases   in 

I  lie     Inmaeli '{ 

I  hawing  gases  from  the  transverse  colon  will  not  relieve  them 
li c nn  tin   ■.luiiiach. 

«'.in   iiiniibiaiHMiM  i-roiip  be  distinguished   frem   diphtheria    and  taowf 

II  i  .m  l>\  a  microscopical  examination  of  the  membrane.  If 
\ i 1 1 ■  ilijiliilin  itic  b.icillu>  is  present  the  diagnosis  j^  conclusive. 

Wliii    i.   nn  ant    l>\    ;iin  in  imii  .'     i':m    vi.ui  ^»-t    a  iii  rulat  ion  ] 

\ i M  1 1 1 1-  :n  i-.  an  arterial  tumor.  The  arkrv  simplv  expands 
thi"ii-'li  a  we.il  n«  s  .  >i  it^  co;it>.  fn  ca>i  oj  rupture  vou  cannot  get 
i  n.  nl.ii  n  hi  mile  ■,  the  arler\   above  and  below  the  aneurismal  tumor 

ha      he.  li    h".ile< !. 

\\  li.ii    i     Hie  dilleii'iiee  bet  won  the  thnrai-ie  cavity  and  the  thorax? 

The  i Inn. ix  includes  the  boundaries  as  well  as  all  the  thoracic 
cavil \  and  content-       The  thoracic  cavity  is  that  cavitv  of  the  thorax 
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Child  two  years  old,  died  of  spinal-meningitis,  and  two  hours  after 
death  one-half  pint  of  fluid  was  injected  in  the  brachial  artery,  discharge  at 
nostril,  at  first  froth,  thru  clear  fluid.    What  was  the  cause  of  the  purging? 

Rupture  of  the  arterial  system. 

Would  a  body  placed  in  a  sheet  saturated  with  bichloride  of  mercury. 
1  1000,  be  considered  disinfected? 

It  would  not;  only  the  surfaces  would  be  disinfected.  Arteria* 
and  cavity  injection  would  disinfect  the  body  completely. 

What  is  the  foramen  magnum? 

The  foramen  magnum  is  situated  in  the  occipital  bone  at  the 
base  of  the  cranium. 

Are  there  any  diseases  that  licensed  embalmers  cannot  ship? 

Yes;  bubonic  plague  and  smallpox.  In  some  of  the  states  a 
licensed  embalrr.er  can  ship  a  body  dead  of  any  disease. 

In  case  of  death  while  pregnant,  would  you  treat  the  uterus  by  cavity1 
injection;  if  so,  at  what  point  should  the  trocar  be  inserted? 

If  the  woman  is  only  four  or  five  months  pregnant,  it  will  not 
be  necessary  to  inject  the  uterus.  In  fact,  it  is  questionable  whether 
it  »s  necessary  to  inject  the  uterus  at  all,  as  the  amniotic  fluid  acts  as  a 
preservative.  Where  the  body  is  to  be  kept  an  indefinite  time,  I 
would  advise  injecting  the  uterus. 

After  injection  is  there  not  danger  in  drawing  too  much  blood  for  a 
good   color  ? 

Yes. 

Explain  the  function  of  the  lymphatics. 

The  lymphatics  carry  lymph  from  the  lymph  spaces  to  the 
thoracic  ducts,  and  empty  the  lymph  into  the  circulation  by  means  of 
the  openings  of  these  ducts  into  the  jugular  and  subclavian  veins. 

Should  common  or  absorbent  cotton  bo  used  for  encasing  a  body,  and 
why? 

Absorbent  cotton  is  the  best,  because,  should  fluids  escape  from 
the  body,  they  will  be  taken  up  by  the  cotton.  Bed  cotton  Is  non^ 


464  THE  ART  AND  SCIENCE  OF  EMBALMING. 

If  called  upon  to  disinfect  the  waiting  room  in  your  home  R.  R.  depot 
under  a  penalty  guaranty  that  all  disease  germs  should  be  destroyed,  would 
you  undertake  the  work;  if  so,  what  time  would  you  require,  and  how  would 
you  proceed? 

Yes;  I  would  require  no  less  than  six  hours.  I  would  securely 
seal  all  openings  in  the  room,  and  I  would  spray  the  walls  and  ceil- 
ing with  a  i-iooo  solution  of  bichloride  of  mercury.  I  would  cover 
the  floor  with  sawdust  saturated  in  a  4  per  cent  solution  of  formal- 
dehyde, and  would  suspend  sheets  across  the  room,  these  sheets  hav- 
ing been  saturated  in  a  10  per  cent  solution  of  formaldehyde.  I 
would  then  evaporate  for  every  1000  cubic  feet  of  space  in  the  room, 
at  least  one  pound  of  pure  40  per  cent  formaldehyde. 

In  case  of  death  from  heart  disease,  or  overdose  of  morphine,  is  it  pos- 
sible for  the  arteries  to  be  filled  with  blood,  or  the  veins  to  be  empty? 

Yes;  but  I  never  saw  a  body  where  the  veins  were  empty — 
that  is,  within  24  to  J2  hours  after  death. 

After  the  health  authorities  have  posted  typhoid  card  on  a  house,  in 
case  of  death  is  it  not  proper  to  have  a  private  funeral;  if  not,  why  do  they 
take  the  precaution  to  inform  the  people  of  the  disease,  and  then  allow  a 
public  funeral? 

Typhoid  fever  is  an  infectious  disease,  and  there  is  no  danger 
from  having  a  public  funeral.  It  is  well,  however,  to  warn  the 
people  where  the  typhoid  case  is  located ;  possibly  the  well  in  the 
yard  may  have  been  the  means  of  causing  the  typhoid. 

Are   ptomaines   and   toxine    (poUon)    one   and    *hc   same   thing? 

No;  ptomaine  poisoning  is  due  to  chemical  substance  arising 
from  the  decomposition  of  animal  and  vegetable  matter.  Toxine 
poison  is  due  to  the  actio;  of  pathogenic  bacteria.  Thus,  in  diph- 
theria, a  child  may  be  saved  from  toxine  poisoning  by  an  injection  of 
antitoxine. 

What  would  you  do  to  avoid  conveying  infection  to  others  after  having 
come   in   contact   with   the   body  dead   of  a   communicable   disease? 

Disinfect  my  clothes  with  formaldehyde  gas,  and  take  a  bath 
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What  is  visceral  anatomy? 

Visceral  anatomy  is  the  anatomy  of  the  organs  of  the  human 
body. 

What  is  the  vascular  system  of  the  human  body? 
The  vascular  system  of  the  human  body  is  composed  of  the 
arteries,  veins,  capillaries  and  lymphatics. 

In  the  absence  of  chemicals,  how  would  you  disinfect  soiled  clothing,  bed- 
ding, etc.? 

Boil  them. 

What  is  the  normal  temperature  of  the  living  body?     How  high  may 
the  temperature  be  found  after  death? 

Ninety-eight  and  one-half;  after  death  it  may  rise  *s  high 
as  113. 

What  is  necessary  for  the  development  of  bacteria? 

Suitable  developing   medium,   proper    food    and    proper    at- 
mosphere. 

How  do  they  increase  or  grow? 

Germs  multiply  by  two  methods — simple  division  or  fission,  and 
by  sporulation. 

What  organs  are  affected  in  case  of  typhoid  fever? 
Small  intestines  and  the  appendages  thereto. 

How  is  typhoid  fever  communicated? 

By  contaminated  food  or  water. 

What  diseases  are  most  dangerous  lo  the  embalmer  in  doing  his  work? 
Septic  diseases. 

In  sulphur  fumigation   how   much   should   be  used   for  a   100m  ten   feet 
square? 

Three  to  four  pounds. 

How  would  you   prepare  a   body  dead   of  diphtheria   for  shipment   from 
Ohio  to   California? 

Wash  the  surfaces  of  the  body.      Disinfect  and  stop  all  orifices 


406 


THE  ART  AND  SCIENCE  OF  EMBALMING.' 


with  cotton  and  give  the  body  a  thorough  arterial  and  cavity  injec- 
tion with  an  approved  disinfecting  fluid. 

In  what  part  of  the  body  are  the  germs  of  diphtheria  to  be  found  after 
dtath  from  that  disease? 

In  the  nose  and  throat. 

U  It  rvcr  necessary  to  disinfect  the  hearse  and  carriages  used  where 
dwOh  hu«  Won  cu used  by  n  contagious  or  an  infectious  disease?  If  so,  under 
\\tuM  t<ti'cum*UmvH  should  this  be  done  and  how  would  you  do  it? 

A  funeral  car,  when  in  active  use,  should  be  disinfected  at  least 
once  a  week,  and  for  this  purpose  formaldehyde  disinfecting  com- 
pound* arc  host. 

Mow   U  rotiMtmptiun  usually  transmitted  from  person  to  person? 

H\  means  of  the  sputum,  and  by  means  of  the  infected  dust  in 
thv  atmosphere  of  the  rooms  inhabited  by  tuberculous  people. 

What    i*  tin*  collateral   circulation? 

I'ollatctal  circulation  is  that  circulation  which  takes  place  after 
*  Yt*»cl  ha*  hern  heated  or  destroyed. 

Xmu>»   four    contagion*    or    infectious   di>e;w^    whose   perms    have    been 

the  bacillus  of  diphtheria  and  bacillus  of  tuberculosis  are  two 
vU*#**C  cvnn*  fo\uul  in  the  sputum  and  membranes  of  the  diseases 
VM*\H\l  Thcv  rtVC  classed  as  contagious  and  infectious.  Of  the 
**K\vUvH\*  \h*CA*C  tfvrius.  we  have  bacillus  anthrax,  bacillus  leprosy, 
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If  too  little  fluid  is  injected  what  will  be  the  remit  f 

The  body  will  decompose  in  a  few  days. 

What   are   the    organs   of   circulation? 

The  organs  of  circulation  are  the  heart,  arteries,  veins,  lungs 
and  liver.    The  lungs  and  liver  act  as  purifying  agents  only. 

What  is  necessary  at  the  present  day  in  order  that  one  may  be  &  suc- 
cessful embalmer?  , 

A  little  common  sense. 

What  effect  would  it  have  on  the  surface  of  the  body  to  Inject  the  ar- 
teries when  full  of  blood?    How  would  you  prevent  it? 

It  will  produce  a  blotched  appearance.  The  femora!  artery 
should  be  opened  and  the  blood  drained  from  it  by  washing  through 

the  brachial. 

Can  the  discoloration  known  as  jaundice  be  removed?    How  would  you 

prepare  such  a  body? 

It  cannot.    Prepare  same  as  an  ordinary  case. 

How  would  you  treat  a  wound  received  while  operating  on  a  body? 

Catch  it  between  the  thumb  and  finger  of  the  uninjured  hand 
and  disinfect  at  once,  and,  if  necessary,  cauterize.  Afterwards  cover 
with  cotton  and  collodiun. 

What  is  an  immune? 

An  immune  is  a  person  who  will  not  catch  certain  communica- 
ble diseases.  The  negro  is  immune  by  inheritance  to  yellow  fever, 
as  is  the  Chinaman  to  Asiatic  cholera.  A  person  that  has  been  vac- 
cinated is  immuned  to  smallpox.  A  person  having  had  smallpox 
and  recovered  is  also  an  immune. 

Can  a  body  be  preserved  and  disinfected  thoroughly  by  cavity  injection? 
No. 

Dues  the  mutilation  of  the  lungs  interfere  with  arterial  embalming?     If 
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Describe  the  condition  of  the  lungs  after  death  from  pneumonia. 

The  lungs  are  filled  with  blood,  and  in  certain  cases  often  con- 
solidate. A  thorough  injection  of  the  arterial  and  venous  system 
in  such  condition  is  impossible. 

Describe  the  condition  of  the  lungs  after  death  from  consumption. 

The  greater  part  of  the  lungs  may  have  been  destroyed,  or 
there  are  extensive  adhesions  and  cavities  throughout  flieir  structure. 

Is  there  any  other  means  by  which  a  body  may  be  thoroughly  embalmed 
than  through  the  injection  of  the  arteries? 

Yes ;  by  the  needle  and  hypodermic  process. 

What  diseases  are  the  cause  of  the  most  trouble  to  embalmers? 

Consumption,  typhoid  fever,  apoplexy  and  sudden  death  cases. 

How  long  can  a  body  that  is  properly  embalmed  be  preserved? 

Indefinitely 

Can  a  body  be  embalmed  after  a  post-mortem  has  been  held?     If  so, 
jiow  would  you  proceed? 

Yes,    Read  complete  answer  in  the  text  of  this  book. 

How  much  time  should  be  given  to  embalming  an  adult  body? 
It  depends  upon  the  body;   anywhere  from  one  to  three  hours. 

Is  it  best  to  embalm  a  body  dead  with  consumption? 

Decidedly  yes. 

What  is  the  best  mode  of  advertising? 
Be  the  best  educated  funeral  director  in  your  city. 

Is  it  possible  to  embalm  through  the  draining  tube  inserted  in  the  basilic 
vein? 

No.    You  can,  however,  disinfect  the  blood  and  a  part  of  tho 
body  by  such  an  operation. 

Is  it  necessary  or  advisable  to  use  cavity  embalming  in  all  cases?     Can 
not  successful  embalming  be  done  without  the  use  of  the  cavity  process? 

It  is  not  necessary  to  do  cavity  emblaming  in  all  cases.     In  all 
infectious  diseases,  where  any  of  the  organs  of  the  thoracic  or  ab- 
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dominal  cavities  are  involved,  I  would  inject  the  cavities  in  addition 
to  the  arteries. 

What  should  be  the  penalty  for  a  funeral  director  failing  to  so  embalm 
a  body  as  to  keep  it  when  he  had  been  paid  for  the  work,  and  claims  to  have 
done  the  work  so  thoroughly  as  to  secure  the  desired  recult? 

He  should  be  sued. 
What  causes  a  body  to  purge  while  injecting  it  arteriallyt 

The  formation  of  gases  and  pressure  upon  the  vascular  system. 

Can  a  body  be  arterially  embalmed  if  it  die  of  childbirth  and  milk  leg 
if  it  dies  before  the  child  is  bornf     Do  these  diseases  rot  the  arteries f 

Yes.  These  diseases  do  not  rot  the  arteries.  Should  tissue 
gases  arise,  the  body  should  be  injected  in  both  the  arteries  and  ther 
veins,  by  the  arterio-venous  process. 

What  do  you  do  to  prevent  mould  about  the  eyes  in  placing  a  body  in  a 

vault? 

Cover  the  body  with  an  antiseptic  ointment;  any  mould  can 
be  removed  by  spraying  with  alcohol,  chloroform  and  ether,  equal 
parts. 

Can  the  blood  be  drawn  while  injecting  the  artery  by  opening  the  vein? 
Yes. 

In  case  of  death  from  puerperal  fever  when  the  subject  turns  a  light 
brown,  what  would  you  do  to  restore  the  natural  color? 

Color  cannot  be  restored.    It  is  due  to  hemorrhage. 

Can  there  be  embalming  fluid  made  so  as  to  preserve  a  dead  body  for  48 
hours  by  sponging  the  body  with  fluid,  and  laying  lintine  saturated  with  fluid 
over   the  chest  and  bowels? 

No.  However,  many  bodies  will  keep  48  hours  or  longer  with- 
out any  fluid. 

Can  a  body  be  arterially  embalmed  by  entering  the  cavity  at.  the  base  of 

the  brain  through  the  foramen  magnum  successfully? 

Yes.    The  process  is  better  for  children  than  adults. 
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What  makes  the  face  look  puffy  after  embalming  T 

Injection  of  too  much  fluid. 

When  a  person  is  dead  in  bed  and  the  room  full  of  bad  odor  what  is  the 
first  thing'  to  be  done? 

Open  the  window  and  air  the  house.  Embalm  the  body,  and 
if  the  odors  are  still  present,  a  good  deodorant  should  be  used. 

Why  in  some  cases  do  wc  find  the  fluid  injected  shows  itself  on  but 
one  side  of  the  face? 

The  circulation  on  one  stde  of  thq  body  is  not  perfect.  It  may 
be  the  result  of  disease  or  blood  clot. 

What  w'U  be  the  effect  when  a  body  is  embalmed  where  the  medicine 
£ivon  by  tho  physician  is  principally  mercury? 

It  may  cause  a  mottling  of  the  tissues.  In  some  kidney  troubles 
methyl  blue  is  prescribed.  Should  such  a  body  be  injected  with 
formaldehyde,  it  will  turn  irreen. 

Is  it  practical  to  artcrially  embalm  a  child  only  two  years  of  age? 

Yes. 

What  would  you  do  when  you  have  a  case  on  hand  that  the  jaw  drops 

and  the  eyes  open? 

I  would  close  them.  You  may  stitch  the  lower  jaw  to  the 
vomer  of  the  nose,  wipe  the  eye  dry  with  cotton,  and  adjust  the  lids. 
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If  the  lungs  were  filled  with  blood  just  before  death,  and  it  remained 
there  after  death,  how  would  you  remove  the  blood? 

I  do  not  think  it  could  be  removed. 

Does  injection  of  fluid  into  the  brain,  by  the  needle  process,  affect  the 
body  the  same  as  injecting  an  artery? 

No;  as  the  fluid  must  first  pass  to  the  sinuses  or  veins,  and 
then  the  arteries,  and  then  through  both  arteries  and  veins  all  over 
the  system. 

Give  the  best  method  of  treating  a  case  of  blood  poison  where  there  were 
a  number  of  large  open  ulcers. 

Give  the  body  a  thorough  arterial  and  cavity  injection,  and  dis- 
infect the  surfaces  by  sponging  with  a  i-iooo  solution  of  bichloride 
of  mercury  or  a  4  per  cent  solution  of  carbolic  acid. 
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Medical  and  Scientific  Terms. 


Ab'domsn  or  Abdo'mxn.  One  of  (he  great  visceral  cavities  of  the 
body,  bounded  by  the  diaphragm  above  and  the  pelvis  below. 

Abdom'inal.    Relating  to  the  abdomen. 

Abdom'inal  Aorta.    The  aorta  whioh  is  below  the  diaphragm. 

Abdom'inal  Cavity.    The  cavity  which  is  within  the  peritoneum. 

Abdom'inal  Muscles.  Internal  and  external  obliques,  trans versalis, 
rectus,  pyramidalis.  and  quadratus  lumborum. 

Abdom'inal  Rings.  The  ring-like  opening  on  each  side  of  the  abdo- 
men, external  and  superior  to  the  pubes,  giving  passage  to  sper- 
matic cord  in  the  male  and  round  ligament  in  the  female. 

Abdom'inal  Regions.  The  nine  regions  of  the  abdomen:  Right  and 
left  hypochondriac,  right  and  left  lumbar,  right  and  left  inguinal, 
epigastric,  umbilical  and  hypogastric. 

Abduct'or.  A  muscle  or  nerve,  the  action  of  which  moves  certain 
parts  by  abduction. 

Abeb'rant  Arteries.  The  long,  slender  vessels  which  are  connected 
with  the  brachial  or  axillary  artery. 

Abla'tion.  Removal  of  a  part  of  the  body,  especially  by  a  cutting 
operation. 

Abnorm'al.    Not  conformable  to  the  natural  law  or  customary  order. 

Abnorm'ity.    That  which  is  abnormal,  especially  a  malformation. 

Abort'.     To  miscarry;  to  fail  to  fully  develop. 

Abor'tion.  The  expulsion  of  a  foetus  before  it  is  viable.  (The  termi- 
nation of  pregnancy  by  the  expulsion  of  the  ovum  before  the 
foetus  has  quickened:) 

Abs'cess.  A  pus  formation  in  some  cavity  of  the  body  which  is  the 
result  of  localized  inflammation. 

Absorb'ents.  Organs  or  parts  which  absorb,  withdraw  or  take  up;  a 
medicine  or  dressing  absorbing  liquids  or  gases;  a  substance  which 
mechanically  takes  up  excreted  matter;  a  lymphatic  or  laoteal   '' 


474  THE   ART   AND   SCIENCE  OF   EMBALMING. 

Absorp'tion.  The  process  by  which  nourishment,  medicines,  morbid 
products  of  metamorphosis,  etc.,  are  taken  up  by  the  lymphatic 
and  venous  systems.  (In  general,  the  act. of  absorbing;  the  imbi- 
tion  of  nutritive  or  other  material  by  a  living  organism;  the  process 
of  taking  up  waste  or  effete  material  into  the  general  circulation.) 

Accidental  Hemorrhage     A  hemorrhage  that  occurs  during  preg- 
<  nancy,  or  by  aocident. 

Acetabulum.  The  cup-shaped  cavity  of  the  hip  bone  which  receives 
the  head  of  the  femur 

Ac'etate.    Any  salt  com  posed  of  acetic  acid. 

Acet'io  Acid.  An  acid  solution  containing  thirty-six  parts  of  absolute 
aoetic  aoid  and  sixty-four  parts  water  (and  having  strong  acid 
properties) 

Achil'les  Tendon.  The  common  tendon  of  the  gastrocnemius  and 
soleus  muscles,  being  the  thickest  and  strongest  of  the  body. 

AcT'rvE.  A  term  applied  to  treatment  the  opposite  of  passive;  that  is, 
where  the  pathalocical  conditions  are  acted  upon  directly  rather 
than  partly  controlled. 

Acute'.  A  term  applied  to  diseases  with  a  certain  degree  of  severity, 
rapid  progress  and  short  duration,  sharp  and  quick  as  opposed  to 
chronic 

Ad' am' s  Ap'plb.  Name  commonly  applied  to  the  prominence  made 
externally  by  the  upper  and  middle  portion  of  thyroid  cartilage. 

Ad'dison's  Disease.  A  disease,  the  leading  characteristics  of  which 
are  dark-brown  pigmentation  of  the  skin,  anaemia,  gastric  disturb* 
ances  and  general  weakness.  It  is  usually  associated  with  tuber- 
culosis or  other  destructive  disease  of  the  supra-renal  capsules. 

Adduction.  Any  movement  by  which  parts  are  drawn  xoward  the 
axis  of  the  body. 

Adductor.  A  muscle  that  draws  toward  the  median  line  of  the  body 
or  limb. 

Adeni'tis.     The  inflammation  of  a  gland. 

Adee'sion.  The  healing  of  a  wound  without  granulation  or  suppura- 
tion; the  healing  of  a  wound  by  opposite  granulating  surfaces 
becoming  united. 

Adhe'sive.     Having  the  property  of,  or  causing  adhesion 

Ad'ipose.     Relating  to  fat. 

Ad'ipose  Arteries.     Arterial  branches  which  supply  the  renal  fat. 

Adult'.     One  who  is  of  legal  age. 

Adventi'tia.     Outer  coat  of  blood  vessels. 

Adnam'ic.     Affected  with  weakness  of  vital  powers. 

Aera'tion.     The  act  of  supplying  with  fresh  air  or  oxygen;  change 
♦    venous  blood  into  arterial;  ventilation. 

Aero'bia.     Existence  in  an  atmosphere  which  con  tains  Oxygen. 

Aero'bic.  Term  applied  to  organisms  requiring airt>r  oxygen  in  order 
to  live. 

Aff*ec'tion.  The  manner  in  which  mind  or  body  is  affected  or  modU 
fled;  disease. 
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Af'frrekt.    Conveying  toward  the  center,  as  periphery  to  center 

Ap'flux.     Flow  of  blood  or  other  liquid  to  some  particular  part. 

Afflu'bion.  The  action  of  pouring  Water  upon  a  substance  to  cleanse 
it,  or  upon  the  body  in  fevers  to  reduce  temperature  and. calm 
nervous  prostration. 

Af'ter-Bikth.  The  placenta  and  membranes  expelled  after  the  birth 
of  a  child. 

A 'gent.  Any  power  that  produces,  or  tends  to  produce,  effect  on  the 
body.  (A  substance  or  force,  which  by  its  action,  effects  changes 
in  the  human  body.) 

Agglom'erate.    Gathered  together;  appled  to  glands. 

Agglutina'tion.  A  gluing  or  joining  together;^ applied  to  the  healing 
of  wounds. 

Ag'gregate.  Grouped  into  a  mass.  A  term  applied  to  glands  which 
are  in  clusters. 

Agita'iion.  The  act  of  putting  into  active  or  vioi~ut  motion;  mental' 
disturbance. 

A  geminated.     Aggregated;  clustered;  applied  to  glands, 

Ag'ony.    Violent  pain;  extreme  anguish;  the  death  struggle. 

A'gue.    Common  name  for  intermittent  fever* 

Air  Cells.     Air  sacs;  air-vesciles  of  the  pneumonic  tissue. 

A'la.    A  name  applied  to  parts  which  resemble  a  wing. 

Albu'men.     The  white  of  an  egg. 

Albu'min.  A  proieid  substance,  the  chief  constituent  of  the  body;  or 
a  peculiar  constituent  principle  of  essentially  the  same  character 
as  the  albumen  of  an  egg,  found  in  the  animal  and  vegetable 
kingdoms. 

Albu'mfnate.  The  compound  of  albumin  and  certain  bases,  as  albu- 
minate of  iron,  or  of  iron  and  potassium,  mercury,  etc. 

Albu'minoid.     Resembling  albumen. 

Al'cohol.  A  liquid  obtained  by  the  distillation  of  fermented  grain 
or  starchy  substance. 

Al'cohol,  Absolute.    The  strongest  alcohol  whtch  can.be  procured. 

Al'dehyde.  A  colorless  liquid  of  a  suffocating  odor  aqd  readily  ab- 
sorbing oxygen  from  the  atmosphere. 

Alimbnt'ary.     Pertaining  to  aliment;  nourishing. 

Aliment'ary  Canal.  The  entire  passage  (from  the  mouth  to  the  anus) 
through  which  the  aliment  or  food  passes.' 

Aliment'ary  Duct.     A  name  sometimes  applied  to  the  thoracic  duct. 

Al'kali.  A  term  applied  to  an  important  class  of  binary  compounds 
which  combine  with  acids  to  form  salts,  and  with  oil  or  fat  tolforjn 
soap,  and  have  the  power  to  change  vegetable  blues  to  green. 

Al'kali  albu'min.  A  derived  albumin;  a  proteid  having  been  acted 
upon  by  dilute  alkalies  and  yielding  an  alkaline  reaction. 

Al'kaloid.     Resembling  an  alkali. 

Al'om  or  Al'omen.  The  sulphate  of  alumina  and  potassa,  a  double 
or  sometimes  a  triple  salt,  consisting  of  sulphuric  acid  and  alu- 
mina, with  either  potassa  or. ammonia,  or  frequently  both. 
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Alc'mina.    The  principal  ingredient  of  clay  and  of  many  stones, 

earths  and  minerals. 
Alvb'olar.    Pertaining  to  the  alveoli,  or  sockets  of  the  teeth. 
Alve'olar  Structure.    A  term  applied  to  minute  superficial  cavities 

found  in  the  mucous  membrane  of  the  stomach,  oesophagus  and 

small  intestines,  which  are  sometimes  compared  to  the  cells  of 

honeycomb. 
Alvr'olus.     A  little  hollow;  applied  to  the  socket  of  a  tooth,  or  other 

cavity. 
Am'bulance.    A  vehicle  for  the  transferance  of  the  sick  or  wounded 

from  one  place  to  another. 
Am'bulatory.     Relating  to  walking 
Ambus'tion.     A  burn  or  scald. 
Amcb'ba.    A  colorless,  single- eel  led,  jelly-like  protoplasmic  organism 

found  in  sea  and  fresh  waters,  constantly  undergoing  changes  of 

form  and  nourishing  itself  by  surrounding  objects. 
Ame'boid.    Resembling  an  amoeba  in  form  or  in  changes;  white  blood 

cells,  etc. 
Ammo'nia.    A  volatile  alkali.    A  transparent,  colorless,  pungent  gas, 

formed  by  the  union  of  nitrogen  and  hydrogen. 
Amo'nium.    The  supposed  metallic  base  of  ammonia. 
Am'nion.    The  soft,  moist,  internal  membrane  containing  the  waters 

which  surround  the  foetus  in  utero. 
Amorph'ous.    Having  no  definite  form;  shapeless;  uncrystallixed. 
Amputa'tion.    The  operation  of  cutting  off  a  limb  or  a  projecting  part 

of  the  body. 
Am'yloid.     Resembling  starch. 

Anal'ysis.    The  resolution  of  compound  bodies  into  simple,  or  con- 
stituent parts. 
Anasah'ca.     Dropsy  in  the  integuments  of  the  body.    General  dropsy 

as  distinguished  from  dropsy  of  some  particular  part  or  membrane. 
Anastomo'sis.     The  communication  of  branches  of  vessels  with  one 

another. 
Anat'omy.    The  dssectlon  of  organic  bodies  in  order  to  study  their 

structure,  the  situations  and  uses  of  their  organs,  etc. 
Anat'omy  Comparative.     The  investigation  and  comparison  of  the 

anatomy  of  different  orders  of  animals  or  of  plants,one  with  another. 
Anat'omy  Mokbid.     A  study  of  diseased  structures. 
Anat'omy  Regional.     A  study  of  limited  parts  or  regions  of  the  body, 

the    divisions  of  which  are  collectively  or  peculiarly  affected  by 

disease,  injury,  operations,  etc. 
•Ane'mia,  an-e-meah.     Deficiency  of  blood  and  red  corpuscles. 
Ane'mic.     Pertaining  to  anenia. 
Anbro'bia.     Faoulty  of  living  without  oxygen. 
Anbro'bic.     Living  without  oxygen,  as  bacteria. 
Anbsthkt'ic.     A  substance  that  produces  insensibility  to  feeling  or  to 

acute  paiD   diminished  muscular  action  and  other  phenomena. 
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An'burism,  an'-u-rizm.  A  tumor  filled  with  blood  from  the  rupture, 
wound,  ulceration  or  simple  dilation  of  an  artery;  also  applied  to 
dilation  of  the  heart. 

Angi'na  Acu'ta.    Simple  sore  throat. 

Angi'na  Pec'tobis.  Spasm  of  the  chest;  a  disease  attended  by  aoute 
pain,  sense  of  suffocation  and  syncope. 

Angiography.    A  description  of  the  vessels  of  the  body. 

An'gular.    Pertaining  to  an  angle. 

An'gular  Ar'trry.    Terminal  branoh  of  the  facial  artery. 

An'iline.  An  oily  liquid  formed  by  the  action  of  caustic  potash  on 
indigo,  and  also  obtained  from  coal-tar  and  benzol.  It  is  very 
poisonous. 

Animal.    An  organic  being  having  life  and  power  of  motion. 

An'imal  Hbat.  The  normal  temperature  of  the  body;  about  98.5  de- 
grees F. 

An'imal  Tissue.  A  general  name  for  any  of  the  textures  which  form 
the  elementary  structures  of  the  body. 

Animal'culb,  an-i-fnat-kule.  An  organism  so  small  as  to  require  the 
microscope  for  its  examination. 

An'kle.  The  joint  between  the  tibia  and  fibula  above  and  on  the 
sides,  and  the  astragalus  below. 

Ankylo'sib.  Union  of  the  bones  forming  a  joint,  resulting  in  a  stiff 
joint. 

An'nular.  Ring-like.  (A  number'  of  ligaments  of  the  joints  are 
called  annular,  as  those  of  the  ankle,  wrist,  etc.) 

Anom'alous.  Irregular;  not  according  to  rule  or  system;  contrary  to 
the  natural  order;  applied  to  diseases  or  symptoms  out  of  the  regu- 
lar course.  r 

Anom'aly.    Irregularity;  deviation  from  rule. 

Antag'onist.  A  term  applied  to  muscles  whose  function  is  opposed  to 
that  of  others,  as  abductors  and  adductors,  extensors  and  flex- 
ors, etc.  • 

Anteflexion.    A  bending  forward. 

Antever'sion.     A  turning  forward. 

An'thrax.  A  carbuncle;  a  hard,  circumscribed,  inflammatory,  dark 
red  or  purple  tumor,  accompanied  by  a  sense  of  burning;  resem- 
bling a  boil,  but  having  no  central  core. 

An'tuxJte.  An  agent  preventing  or  counteracting  the  action  *bf  a 
poison. 

Antiemetic.     Releiving  nausea. 

Antibep'tic.  A  substance  which  prevents  or  retards  putrefaction; 
that  is,  the  decomposition  of  animal  or  vegetable  bodies  and  evo- 
lution of  offensive  odors. 

Antitoxic.     Opposed  to  poison. 

Antizymot'ic.     Against  fermentation  or  putrefaction. 

An'trum.     A  cavity  in  bone. 

Aor'ta.     Largest  artery  in  the  body. 
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Aortic.    Pertaining  to  the  aorta. 

Afoph'tbis.    A  bony  protuberance  or  outgrowth. 

Ar'orLKXT.    Ruptare  of  cerebral  vessel  causing  paralysis. 

Aptara'tus.    Instruments,  appliances,  organs  effecting  work. 

Apfzxdici'tu,  ap-pm-4li-ei'-tu.  Inflammation  of  appendix  Term!  form  is 

ArrasD'lx.    An  appendage. 

ArrEXD'ix  Vermiform.     Worm-shaped  process  about  two  inches  in 

length  attached  to  the  under  surface  of  the  c*cum. 
A'qua.    Water. 
A'qusus.    Pertaining  to  water. 

A'qubous  Hu'mob.    The  fluid  found  in  the  anterior  chamber  of  the  eye. 
A  rich's  old,  ar-uk-noid.    Web-like. 
Arach'koid  Cavitt.    Space  existing  between  the  arachnoid  mad  di 

mater. 
Abach'noid  Mem'bbakk.    Serous  covering  of  brain  and  cord. 
Are'ola.     Ring  form  of  discoloration. 
Abj?'oi~£,  a-rv-o-k.     Interstices  of  connective  tissue. 
Ark'olar  Tissue.    Connective  or  cellular  tissue. 
Arm.     Upper  extremity  from  shoulder  to  wrist. 
Aromatic.     Fragrant,  spicy. 
Arrest'.     Prevention  of  action,  stoppage. 
Arse'mate.  ■.:/■-#*-«*-.:  v.     Salt  of  arsenious  acid. 
Arsenic.  Arsen'u cm.     A  noc  metal  wi;h  a  metalic  lustre. 
Arte ' riol es.     Smaller  arteries,  in  si^e  next  to  capillary. 
Arteri'tis.     In:!A=:a;:;c  -:f  arterv 
Artery      Ye<>e*.  '.ead^j  fr.-rr  :*:>?  heart. 
Art:,  ciar.     Per'.a-r.:!^  t-    a    ;:c: 
Art:    v:  v*.y      I*  *:  z;.;  v;  iTiV  fr;i:  a  part. 
As::-.    :*•.       '.-.-  :a:     -  x<  :>■  *-■ 
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Aud'itory  Mra'tus.    Canal  or  opening  leading  to  middle  ear. 

Aur'icle,  o-rikl.    Two  upper  cavities  of  the  heart;  pertaining  to  or  re- 
lating to  ear. 

Ausculta'tion.  os-cul-ta' -ihun    Determining  by  sound  the  existenoe  of 
normal  or  disturbed  function,  or  cessation  of  function. 

Autoobnbt'ic.    8elf- produced. 

Auto-infec'tton.    8e1Mn  footed 

Auto-otocula'tjon.    Re-inocotation  by  virus  from  same  individual. 

Automatic     Not  voluntary. 

Au'topsy,  aitf-top-ty.    Post-mortem  examination  of  a  dead  body. 

Aux'iliabt.    Aiding,  assisting. 

Avoirdupois',  av-or-dt*-pc&.    Common  English  weight,  16  ounces  to 
the  pound. 

Axil'la.    The  arm-pit. 

Ax'illary.    Pertaining  to  the  axilla. 

Ax'illary  GLA2TD8.     Lymphatic  glands  of  the  axilla. 

Ax'illary  Plrx'us.    Plexus  of  nerves  in  the  axilla. 


Bac'illar.  :  (Relating  to  bacilli.)    Made  up  of  rods. 

Bactl'lus.    A  genus  of  schizomycetes,  of  slender,  rod-like  form. 

Bactl'lus  Com'ma.     Bacillus  cholera  Asiatici. 

Bacteria'  bak-Ut-re-ah.    Microbes,  or  vegetable  micro-organisms. 

Bacteriol'ogY.    The  science  which  treats  of  bacteria. 

Bacte'rium.    Genus  of  schizomycetes  of  a  short  rod  shape. 

Ballotte'hent,  bal- lot' -mora.  Diagnostioation  of  pregnancy  by  push- 
ing the  womb  with  the  finger,  causing  the  embryo  to  bound  up 
and  fall  back  again. 

Bi'ceps,  bi'seps.    Having  two  heads 

Biceps  Muscle.    The  two-headed  muscle  of  the  arm  or  thigh. 

Bicipital,  bi-nj/4-tal    Relating  to  ihe  biceps  muscle. 

Bi-con'cave.     Having  both  [surfaces  concave. 

Bi-con'vex.     Having  both  surfaces  convex. 

Bicus'rrD.     Having  two'cusps  or  points. 

Bi'fu>.     Divided  into  two;  cleft. 

Bifur'cate.     Having  two  apertures. 

Bilat'eral.     Having.two  sides;  affecting  both  sides. 

Bile.     The  bitter,  brownish  liquid  secreted  by  the  liver. 

Bile  Pig'ments.     Any  one  of  the  coloring  matters  in  bile. 

Bil'iary.     Relating  to  the  bile. 

Bil'iary  Ducts.     Ducts  leading  from  the  liver. 

Biliver'din.     Green  pigment  (ClgH2ON2O0)  from  bilirubin;  the  COlor- 
incr  mtittpr  of   t.hA  hilft- 
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Biol'ooy.    The  science  of  life  and  living  organisms. 

Bis'toury,  biS-too-re.    A  curved  knife. 

Blad'dbr.    Membraneous  sac  receiving  the  urine. 

Blad'drr,  Gall.    Membranous  sac  on  the  under  surface  of  right  lobe 

of  liver,  receiving  the  bile. 
Bleb.    A  blister. 

Bms'ter.    Collection  of  serous  fluid  beneath  the  cuticle 
Blood.    Red  fluid  circulating  through  the  heart,  arteries,  capilliaries 

and  veins. 
Blood  Cell.    A  blood  corpuscle. 
Blood  Corpuscles.    Morphological  constituents  floating  in  the  blood, 

including  red  and  white  corpuscles  and  discs. 
Blood  Plas'ma.    The  liquor  sanguinous. 
Blood  Poi'soninc     Infectious  disease  of  the  blood. 
Blood  Pres'sure.    Pressure  of  the  blood  against  the  walls  of  the 

blood  vessels. 
Bo'ric  Ac/id.     White  antiseptic  powder  (H3B03)  from  Borax. 
Bow'bls.    The  intestines. 
Brachial.     Relating  to  the  arm. 
Brachial  Ar'tery.    Continuation  of  the  axilary  artery  along  inner 

side  of  arm  to  bend  of  elbow. 
Brain.     The  entire  nervous  mass  within  the  skull. 
Bright's  Disease.     Kidney  disease  with  albuminuria. 
Brim  of  Pel'vis.    The  edge  of  the  inlet  of  the  pelvis. 
Broad  Lig'ament.     A  double  layer  of  peritoneum,  extending  from  the 

sides  of  the  uterus  to  the  sides  of  the  pelvis. 
Bron'chi.     Pleural  of  Bronchus;  the  lobes  of  the  lung. 
Bron'chial,  brong'-keal.     Relating  to  bronchus. 
Bu'bo.     An  inflamed  and  swollen  lymphatic  gland,  especially  in  the 

groin. 
Bubon'ic,  bu-bon'-ik.     Pertaining  to,  or  in  the  nature  of  bubo. 
Bcf'fy  Coat.     Yellowish  coagulum  on  the  surface  of  coagulated  blood. 
Bulb.     Any  rounded  swelling  or  part. 
Bulb,   Olfac'tory.      The  olfactory  nerves    resting  on  the  ethmoind 

bone. 
Bul'la,  hnVah.     A  large  blister  in  under  the  cuticle. 
Burn.     A  lesion  caused  by  the  application  of  heat. 
Buk'sa,  ber'-mh.     A  sac  or  pouch  of  any  sort. 
But'tocks.     The  rounded  prominence  formed  by  the  gluteal  muscles 
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Calca'keous.    Containing  lime. 

Calcifica'tion,    Changing  into  lime;  deposit  of  lime  salts. 

Cal'cis,  08.    The  largest  bone  of  the  foot,  forming  the  heel. 

Cai/cium.  ka^se-um.    Metal ic  element,  the  base  of  lime. 

Cal'culub.     A  s tone-like  ooncretion  in  any  part  of  the  body. 

Calf,  kaf.    Fleshy  part  at  back  of  leg. 

Cal'lous,  kat-u*.    Hardened. 

Cai/lus,  kaf-vs.    OsseouB  matter  deposited  around  a  fractured  bone. 

Calor'ic,  ka-tor'-ik.    Pertaining  to  heat 

Calva'ria,  Calva'rium.    The  top  of  the  skull. 

Canal'.     Any  tubular  passage  in  the  body. 

Cancellous.    Resembling  a  grating  in  structure. 

Caninm'  Tbbtii.    Third  tooth  from  the  front  in  each  side. 

Can'kbr,  kang'-ker.     An  ulceration,  especially  about  the  mouth. 

Can'nula,  kan'-u  lah.  A  hollow  instrument  for  introduction  into  the 
body. 

Cap'illary.  From  capiHu$%  relating  to  hair;  one  of  the  minute  blood 
vessels  forming  a  network  between  arteries  and  veins. 

Cap'sule.  kap'-nul.    Membraneous  sac  enclosing  a  part. 

Cap'sulb,  Supra-hb'nal.  The  fatty  capsules  over  the  superior  border 
of  the  kidney. 

Cap'ut.     Head. 

Carbol'ic  Acid.    Colorless  crystaline  substance  (C„HeO)  from  coal  tar. 

Cak'bon.  Non-metalic  element  occurring  in  form  of  diamond,  graph- 
ite, charcoal,  etc. 

Carbon' ic  Acid.  Effervescing  liquid  made  by  dissolving  carbon  diox- 
ide in  water. 

Car'bunclb,  Carbun'culus,  kar'-bung-kl,  kar-bung,kulus.  Circum- 
scribed inflammation  of  subcutaneous  tissue,  ending  in  suppura- 
tion. 

Carcino'ma,  Chim'nbt-Swebp'ers.  See  Epithelioma.  Malignant  tumor 
composed  of  epithelial  cells. 

Carcino'ma,  Enceph'aloid.    Brain  like  cancer 

Carcino'ma  Lentic'ulare.    Carcinoma  of  the  lens. 

Carcino'ma,  Schih'rus.     Hard,  stone-like  cancer. 

Car'dia,  kar'-de-ah.    Cardinac  orifice  of  the  stomach. 

Car'diac,  kar'-de-ak.    Of,  or  relating  to  the  heart. 

Carditis,  kar-dV-tis.     Inflammation  of  the  heart. 

Ca'ribs,  kW-ri-H.    Ulceration  of  bone. 

Ca'rioU8,  kof-re-us.     Having  or  affected  with  caries. 

Carnifica'tion.    Change  of  a  tissue  into  flesh. 

Cabot'id.     Pertaining  to  Carotid  artery. 

Cabphol'ogy,  kar-for-6-ge.  Plucking  movements  of  the  fingers  in  con- 
dition of  extreme  exhaustion. 

Cab'fus     The  wrist:   Pertaining  to  the  eight  bones  of  the  wrist. 

Cab'tilage.    Qrissel.     White,  elastic  substance  found  at  the  articular 

anrfar>A  r»f  hnnp 
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Ca'sbous,  fol'-JMi#.    Oheese-likc  structure. 

Catais'olism.    Passage  of  protoplasm  from  higher  to  lower  form. 

Cat'albpsy,  kaf-a-leihxe.    Nervous  disease  marked  by  attacks  of  sus- 
pension of  sensibility  and  voluntary  motion. 

Oataja'iiia,  kat-arrM?'ni>aVt    The  monthly  discharge  from  the  Uterus. 

Cat'aract,  kaf-a-rakt.     An  opacity  of  the  crystal ine  lens 

Catarrh',  kat-ar'.    Inflammation  of  mucous  membrane,  especially  of 
the  naso  pharynx. 

Cat'uut.    Substance  from  the  intestines  of  sheep 

Cath'btbr,  kath'-t-ter    Tubular  instrument  for  introduction  into  some 
bodily  canal. 

Catii'eterism,  kath'-e-ter-ina.    Operation  of  introducing  a  catheter. 

Cat'llmu.     A  straight,  sharp-pointed  amputation  knife. 

Cau'dad,  kwrf-dtid.    Towards  the  tail 

Cau'dal,  hvr/dal.    Of.  or  relating  to  the  tail 

Caus'tic,  kanf-tik.    Burning,  eating  into  tissue 

Caus'tic,  Lu'nar.     Nitrate  of  silver 

Cau'tery.    An  agent  applied  for  destruction  of  tissue,  either  heat  or 
some  cauatic  substance. 

Cav'a,  kav'ah.     The  terminal  veins  ending  in  the  right  auricle  of  the 
heart. 

Cav'brnoub,  kav'-crrm*      Containing  cells  or  caverns. 

Cav'ity.  kav'-i-te.     Any  hollow  space 

Ce'cal,  ttP-kal.     Of  or  relating  to  the  c«r*cum 

Ce'cum.  se'-kum.     Dilated  portion  of  ascending  colon 

Ce'liac,  sv'-U-ak.     Pertaining  to  celiac  artery 

Cr'mac  A\'is.     The   first   large  branch   given  off   by  the  aorta  after 
passing  through  the  diaphragm 

Cell,  *el.    One  of  the  minute  masses  of  protoplasm  composing  organ- 
ized tissue 

Celi/ular,  ael'-u-lar      Composed  of  or  containing  cells 

Cell'ui.ar  Tissue      Loose  connective  tissue  having  large  inter-spaces. 

Cklluli'tis,  nel-Wutin      inflammation  of  cellular  tissue. 

Cen'tiokade  Thekmom'etek      A  thermometer  in  which  the  scale  con- 
tains UK)  degrees  between  0  decrees,  ihe  melting  point  of  ice.  and 
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Obb'bbbum,  mr'-Wrtm*.    The  larger  and  upper  portidn  of  the  brain. 

Ceb'vical,  tV-ve-hl    Of,  or  relating  to  the  neck. 

Cbb'vix,  «r'-riifci.    The  neck  of  the  uterus  (womb). 

Cbsa'bsah  Op'ebatioh.    Opening  abdomen  in  median  line  for  removal 

of  child. 
Oham'bbbs,  cham'-ber$.    Anterior  and  posterior  cavities  of  the  eye. 
Ohahgb  of  Life     The  menopause.    The  period  at  which  menstrua- 
tion oeases. 
Chbst.    Cavity  of  body  containing  heart  and  lungs. 
Chick'bh-pox  (Varicella).    An  infectious  febrile  disease  of  childhood, 

accompanied  by  the  formation  of  vesicles,  which  dry  up,  leaving 

slight  pitting  of  the  skin. 
Chili/bed.    The  puerperal  state  (time  of  confinement). 
Child'bbd  Fb'vbb.    Puerperal  fever  after  child  birth. 
Cbxo'bal.    An  oily  liquid. 

Chlo'ral  Hy/dbatb.    Chloral  combined  with  water. 
Chlo'bidb,  kltf-rid.     Combination  of  chlorine   with    an  element  or 

radicle. 
Chlobibb,  kW~ren.    Yellowish  green  gaseous  element. 
Cbxo'roform.    Colorless  volatile  liquid — anaesthetic  and  spasmodic 

used  externally. 
Chloro'ma,  klo-ro'-mah.     Green  malignant  tumor  of' the  periosteum 

covering  the  skull. 
Cholecystectomy.    Excision  of  the  gall  bladder. 
Chol'bba,  ko?-+rah.    Disease  marked  by  purging,  vomiting,  griping 

spasms,  etc 
Choi/bra,  Asiatic.    An  infectious  and  malignant  form  of  cholera, 

usually  fatal,  caused  by  coma  bacillus. 
Chol'bba  Infantum.    Cholera  in  children  during  summer. 
Chol'era   Mor'bu8.    Gastro   enteritis,   with  vomiting,  diarrhcea  and. 

cramps. 
Cholbs'tbric.    Crystaline  fatty  substance  from  bile  and  nerve  tissue. 
Chon'drin,  kon'-drin.    Proteid  substance  from  cartilage. 
Chore'a.    St.  Vitus  dance.    A  nervous  disease  with  irregular  and  in- 
voluntary movements  of  the  limbs. 
Chron'ic,  kron'-ik.    Long  continued,  not  aoute. 
Chyle,  kit.    The  milky  liquid  formed  in  the  lacteals  after  digestion. 
Chylopoibt'ic,  ki-b-poi-ef-ik.    Pertaining  to  the  stomach,  intestines, 

spleen  and  liver. 
Cicatricial,  tik-a-trish'-aX.    Of,  or  relating  to  cicatrix. 
Cica'trix,  si-ka'-triks.    A  scar  of  a  wound. 
Cil'ia,  rit-e-ah.    The  eye  lashes. 

Cil'iary  Ar'teries.     Relating  to  arteries  of  the  ciliary  body. 
Cir'cle  of  Wil'li3.    Circle  of  arteries  formed  by  the  branches  of  the 

internal  carotids  and  the  basilar  on  the  base  of  the  brain. 

A      m/-wtrir»*»    J  r»    a    s»I*s»1a    aa    s\t   +V>a    t«1rvrv*4 
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Cib'cttmflbx.    Winding  around. 

Cik'cumscbibrd.    Limited,  confined  to  a  definite  space. 

Circumval'latb.    Large  papialiae  on  dorsem  of  tongue. 

Cibbho'sis.    iDterstitial  inflammation  of  any  organ.especially  the  liver. 

Clav'iclb.    The  collar  bone. 

Climac'tbbic,    kU-makf-U-rik.    Critical  period  of  Jife,  especially  the 

menopause. 
Clih'ic,  kUry-'ik.    Instruction  at  the  bed-side. 
Clib'ical,  kUn'-ik-al.    Relating  to  clinic 

Coagula'tion,  kO-ag-U-ffi'Shun.    Process  of  changing  into  a  clot. 
Coag'ulum.    Same  as  clot. 

Co'caene.    Colorless  alkaloid;  from  cocoa;  local  a d aesthetic  and  stim- 
ulant. 
Coccyg'bal,  kok-sy'-e-al.    Pertaining  to  the  cocoyx. 
Coccygodyb'ia,  kok-H-gG-din'-wih.    Pain  in  the  coccyx. 
Coc'cyx,  kok'-riks.    8m all  triangular  bone  at  end  of  the  saorum. 
Cohb'sion,  kG-hf-shun.    The  force  holding  together  the  particles  of  a 

>  body. 
Coli'tis,  ko-fi'-tis.    Inflammation  of  mucous  coats  of  colon. 
Collapse'.    A  falling  in.    2.  State  of  extreme  prostration. 
Collateral.    Circulation  through  lateral  or  secondary  channels, 
Collo'dion.    Solution  of  pyroxylin  in  ether  and  alcohol  applied  locally 

to  burns,  wounds,  etc. 
Col'loid.    Glue-like.    2.  A  non-crystalloid. 
CorLOK,  ko'-Um.    Large  intestine  from  caecum  to  rectum. 
Colum'nae  Cab'nbab,  kol-wn'-ne  kar'-ne  e.     Muscle  columns  of  carnea 

in  the  heart. 
Co'mo  Stu'por.    State  of  lethargy  from  severe  nervous  disturbance. 
Co'matosb,  ko'-ma-tOs.    Relating  to  or  affected  with  coma. 
Combus'tion,  kom-bu&'-chun.     Burning. 
Com 'ma  Bacil'lus.    The  spirillum  of  Asiatic  cholera. 
Comminu'tion.     Act  of  breaking  into  fragments. 
Comtlica'tion.     A  disease  occurring  with  another   and    intensifying 

its  character. 
Composition.    The  act  of  forming  a  whole  of  various  dissimilar  parts. 
Com'pound  Fracture.     Fracture  with  external  wound  into  the  bone. 
Com'press,  hom-press.     Folded    cloth   or  other   material  for  applying 

pressure. 
Compression  of   Brain.     Pressure  upon    brain  by  tumors,  effusions, 

•    fractures,  etc. 
Con'cave,  kon'-kate.     Presenting  a  hollow  or  depressed  surface. 
Conca'vo-con'cavb.     Having  two  concave  faces. 
Concentration.    The  state  of  being  brought  to  a  point. 
Conception,  konsep'-shun.    Act  of  being  impregnated. 
Concus'sion  of  Bratn.     Diseased  state  produced  by  violent  blows  on 

the  head. 
Comhjc'tor.     (1)  Body  which  permits  conduction.     {2)    Grooved  in- 
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Coh'dylb,  fon'-dtf.    Round  eminenoe  at  articular  end  of  bonet 
Condyloid,  koridi-teid.    Resembling  or  relating  to  a  condyle. 
COnfine'ment,  konrfin'-nunt.    Childbirth,  or  period  of  childbirth. 
Coh'flusnt,  kon'-flUerU.    Flowing,  or  running  together. 
Congen'ital,  hm-jen'-i-tal.     Existing  from  birth. 
Conges'tion,  le&n-jef-thun.    Excessive  accumulation  of  blood  in  apart* 
Conges'tion  of  ths  Lungs.    Excessive  accumulation  of  blood  In  the 

lungs. 
Congestive  Fever.    Malarial  fever.  r 

Conglomerate.    To  collect  into  a  round  mass. 
Conjunctiva,  kon-jungk-ti' T>ah.     Delicate  muoous  membrane  lining 

eyelids  and  covering  eyeballs. 
Conjunctxvt'tis.  konjitngk-ti-Kti'-tit.    Inflammation  of  conjunctiva, 
Connec'tive  Tissue.    The  tissue  whicn  supports  and  binds  together 

the  structures  of  the  body. 
Constipa'tion,  kon-sH^ti'shun.     Infrequent  or  incomplete  evacuation 

of  bowels. 
Constitutional  Diseas'bs.     Disease  affecting  the  whole  body. 
CoNSTBrCTOR.    Muscle  whioh  contracts  an  opening 
Consumption,  kon~*ump'-$hun.   Any  wasting  of  body,  particularly  pul- 
monary phthisis. 
Conta'gion.    (1)  Communication  of  disease  through  contact  or  |>rox* 

imity.    (2)  Oontagium. 
Conta'gious,  fam-tH'-rui.    Communioable  by  contagion 
Conta'gium.    The  agent  by  which  a  disease  is  transmitted. 
Contigu'itt,  kon-ti-gu-i-te.    Contaot. 

Contin'ubd  Fe'ver.    Fever  without  intermission  of  symptoms. 
Continuity,  kvn-ti-nft-irtt.    8tate  of  being  continuous. 
Continu'ity,  Solution  of.    Fracture. 
Contraction.    A  drawing  together  or  shortening. 
Contu'sion.    (1)  A  bruising.    (2)  A  bruise. 
Convalescence.    Period  of  recovery  from  disease. 
Convergent,  kon-vef-jerU.    Tending  to  the  same  point  from  different 

places. 
Con'yex,  kon'-veks.     Having  an  elevated  rounded  surface. 
Convulsion.     An  involuntary  contraction  of  voluntary  muscles. 
Convulsion,  Puer'peral.    Convulsions  during  parturition. 
Convulsion,  Ure'mic.    Convulsions  due  to  uremic  poison. 
Co-ordina'tion.     Harmonious  working,  especially  of  muscles. 
Cop'pebab.     Ferrous  sulphate  (Fe  So 4+7Ha0). 
Cor'acoid,  hot '-a-koid.     Resembling  a  crow's  beak. 
Cord,  Umbil'ical.    Cord  connecting  child  in  utero  to  the  placenta 

(after  birth). 
Co'rium,  ko'-rt-um.    The  true  skin  beneath  the  epidermis. 
Cor'nea.  kor'-ne-ah.    The  transparent  anterior  part  of  the  eyeball 
Cor'onary,  tcor'-d-ncirre.     Encircling. 
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Cotfcmmm.    Officer  who  holds  inquest*  over  mysteroos 

Oram,  karp$.    Dead  body  of  a  ho  man  being. 

Oos'FUumcT.    Obesity,  fatness. 

Oos'ros  Calix/sum.    The  mass  of  white  substance  joining  Cetebrm 

hemispheres. 
Oos'ruscLS,  km*-?***.    A  small  body.    A  cell. 
Ooft/ruscLKS  or  Blood.    Red  and  white  blood  cells. 
Cokbo'sivk,  tohrG-sh.    Destroying  or  eating  away. 
Couo'siyb  Sub'limatk.    Mercuric  chloride. 
Cos'ssoATOft,  kor'-Uga-Urr.    A  muscle  producing  wrinkling. 
ComyTSX.    Bark,  or  external  layer. 
Cos/tical,  kof'-U-kal    Pertaining  to  the  cortex. 
Oos'molike,  koz?-mO-Un    Vaseline. 
Cos'tal.    Of  or  relating  to  the  ribs. 
CjtAMr.    Painful  spasmodic  contraction  of  muscles. 
Cba'iiial,  JcrW-ne-al,    Of  or  relating  to  cranium. 
C*a'mium,  kr&'-nwm.    The  skull. 
CftftM a'tiom,  krt-ma'shun.    Burning  of  dead  bodies. 
OmiooiD  Car'tilaqr.    Ring-like  cartilage  at  lower  part  of  larynx. 
Omour,  broop.    Disease  of  the  larynx  with  dysponea,  stridulous  breath 

log,  and  dry,  harsh  cough. 
Cru'ral  Arch.    Same  as  femoral  arch. 
Cul'-dr-SAC,  kooF-de-iak.    Tube  or  cavity  closed  at  one  end. 
Oul'*dr-sao,  Douglas's.    Pouch  at  posterior  part  or  uterus. 
Oul'turr.    Cultivation. 
Ourrttr',  kQ-rel'.    Instrument  for  removing  granulations  and  growth 

by  scraping. 
Curriculum.  kur-W-il-lum.     A  prescribed  course  of  study  at  college. 
Cut A'lf sous,  kii  UV-ne-us.    Of  or  relating  to  skin. 
Cu'tiolr,  kd'-ti-kl.    The  epidermis  or  outer  layer  of  skin. 
Cu'tis,  kQ'-Hi.    The  skin,  especially  the  true  skin. 
Ctano'bib.     Blueness  of  skin  from  deficient  oxygenation  of  blood. 
Ctahot'ic,  H  an-of-ik.     Affected  with  cyanosis. 
Cyst,  tilt.     Any  membraneous  sac  containing  liquid. 
Cys'tic,  lis'-tik.     Relating  to  or  having  cysts. 
Cysti'tis,  iitt-V-tu.     Inflammation  of  the  bladder. 
Oyit'oorle,  tuit'-O-rtl.     Hernia  of  the  bladder. 
Cystot'omy,  titt'Of-O-Tw.     Operation  of  cutting  into  the  bladder. 


O 

Dbath,  «WA.     Extinction  of  life.     Absolute  and  permanent  cessation 

of  vital  funotion. 
Dbath'-batb.     The  proportion  of  persons  dying  to  those  surviving. 
Dbath'-RAt'tlb.     The  rattling  sound  in  the  throat  of  a  dying  person. 
DaOALCXTlOA'TTOif.     Removal  of  calcareous  matter  from  tissues. 
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* 

Db€Aftta"tioh.  Removal  of  head  of  foetus  in  labor.  [%)  Cutting  off 
the  bead  of  an  animal. 

Dbcq/ua,  <K-j*r-tf-aA.  Membraneous  struoture  produoed  during  ges- 
tation and  thrown  off  after  parturition  oonsisting  Deoidaa  vera 
lining,  the  interior  of  the  uterus. 

DBOOMPOsfTiojr.    Putrefaotive  decay  caused  by  micro  organisms. 

Dbcub'batb,  dikuSOt.    To  cross  like  the  letter  X. 

Dbfeca'ttoit,  dtfl-kff'$k*n.    The  aot  of  discharging  the  fssoes. 

Defobh'itt,  di-for-mi-U.  A  malformation.  This  may  involve  the 
whole  body,  as  in  dwarfs,  of  whom  there  havebeen  some  remark* 
able  peripatetio  specimens. 

Dbgbhbba'tion.    Change  of  tissue  from  a  higher  to  a  lower  form. 

DxGKirau'TiOH,  Calca'beous.  Degeneration  with  deposit  of  oaloium 
carbonate. 

Dbgbhbba'tioh,  Coi/loio.   Change  of  tissue  into  a  jelly-like  substance. 

DftGBHUA'Tioif,  Fatty.  Change  of  tissue  into  fats,  (b)  Amyloid  de- 
generation. 

Dbokkkba'tiow,  Mu'ooid.    Change  of  semi-solid  tissue  to  mucous. 

Dbgbbb',  di-gr&.    A  step;  a  space  in  progression. 

Dbhydra'tion,  <fc-Af-<W-#A*n.    Removal  of  water  from  a  compound. 

Dblib'ium,  dl-W-+Mm.  Derangement  of  the  mind  marked  by  excite- 
ment, incoherent  speech  and  illusions. 

Dblib'ium  Trb'mbns.    Delirum  from  excessive  alooholism. 

Dbltv'ery,  di-&/+re.    Extraction  of  the  ohild  in  parturition. 

Dskbr'tia,  de-msn'-sh+ah.    Insanity  marked  by  weakness  of  intellect. 

Dbn'sitt,  den'-ri-te.    The  degree  of  compactness. 

Deo'dorant,  <b-</-do-rcmt.    Destroying  odor  or  an  agent  so  aoting. 

Dbodori'zeb,  d*-<hdo-ri*er.    An  agent  that  destroys  odors. 

Dbpil'atory,  de  pti-thto-rs.    Removing  hair,  or  an  agent  so  aoting. 

Deple'tion.    Removal  of  fluid,  especially  blood,  from  the  body. 

Depo8'it.    1.    Sediment.    2.    tnorganio  material  oollected  in  tissues. 

Depbava'tiok,  dqhra-wS-ikun.    Change  for  the  worse;  deterioration. 

DBPRE8/8Airr.    A  medioine  whioh  retards  any  function. 

Dbssica'tiox,  (Us-i-ka'-ihvn.    Tbe  aot  of  making  dry. 

Dbs'iocattvb.    Lessening  the  moisture  of  a  wound. 

Desquama'tion,  des-qwa-ma'-shun.    8eparati6n  of  soales  from  the  skin. 

Dsvsi/oPMBKT,.cfo-iW-0p-m0ft*.    Detection.    To  originate. 

Devia'tion.    'A  turning  to  one  side. 

Diabb'tes,  Insipidus.    Abnormal  flow  of  urine. 

Diabe'tbs  Mmi/lttub.    Urine  oontains  much  sugar. 

Diabbt'ic  di-a-bet-ik.    Relating  to  diabetes. 

Diabet'ic  Gan'grbne.    Same  as  sphaoeloderma. 

Diagnosis.    Determination  of  disease  by  examination. 

Diapede'sis,  dl-a^pe-def'ria.  Passage  of  corpuscles  through  the  walls  of 
blood  vessels. 

Diaphragm,  di'-a-fram.    Muscular  partition  between  thorax  and  abdo- 
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Dus'tolb,  dl-aS-W-te.    The  dilation  of  the  heart  by  whioh  it  be 

filled  with  blood. 
DifrFERENTiA'Tiow.    Specialization  of  tissue  or  of  function. 
Diffuse'.    Widely  spread. 
Digab'tric,  dt-gcuf-trik.    Having  two  bellies. 
Diges'tion,  dfyetf-U-on.    The  process  by  which  food  is  conyerto 

matter  fit  for  assimilation. 
Dilita.tion,  dti-a-td'-shun,    Enlargement  or  expansion  of  an  orgt 
Difhthb'ria,    dtf-tM-re-dh     Infectious   febrile   disease,    mark* 

formation  of  false  membranes  on  mucous  surfaces,  especia 

throat. 
DiPLOCOc'cus,  dtp-lG-koW-u*.    Micro-organism  consisting  of  cocoi 

in  twos. 
Disease',  cft-*&.    Any  definite  departure  from  health. 
Disinfectant,  dis-in-fekf-tant.    Destroying  infection;  anything 

destroys  micro-organisms. 
Dissec'tion.    Cutting  up  of  the  body  for  study. 
Dissemina'tion.    Scattered  in  separate  patches. 
Dissolution,  du-Chlu'-shun.    Separation  or  dissolving;  especially  < 
Dissol'vent,  diz-oT-tent.    A  resolvent. 
Dis'tal.    Remote  from  the  center  or  the  median  line. 
Dor'sal.     Relating  to  the  back. 

Ivor's UM.    (1)  The  back.    (2)  The  superior  surface  of  a  part. 
DiiAcnM.  dram.     A  weight  of  60  grains. 

Draix'aoe.     Drawing  oft  of  discharges  from  wounds,  abscesses, 
Drks'sisg.     Application  of  a  remedy,  or  bandage  to  a  wound. 
Ditor'sY.     Accumulation  of  fluid  in  subcutaneous  tissue  or  in  a  ca 
Dtvr.  duki.     A  canal  in  the  body  for  conveying  fluid. 
DronK'sAi..  (fir-r-cf/'-.^.i.1.     Relating  to  the  duodenum. 
Dt'OPKxi'Tis.  »::T-"-if«"*;-i-.*i>.     Iuflammation  of  the  duodenum. 
IH*oih:'si  m.  tf:"-"-if< '-*;:. "i.     The  first  portion  of  the  small  intestine 
Df'RA  Ma'tkr.     The  touch  external  men-. brace  of  the  brain  and  i 

cor  J. 
Pysksveky.     Ir.T'.ammAtiori  of  '.arc-:-  :r.:es::ne  with  frequent  and  b 

e\ac\:.v.:or.s. 
D\SMKNOKR!iK'\.  .:"■>•    «■'.-"--.".:*      iW.c;:'.:  :ii:i  rsir.fLf.  menstriu 
P\sryrV.A.  .?.'.-:•  v -v'-.:"       ".ir.i-Airrr.e:::  :M  j-^f.jn 
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Effu'sion.    Escape  of  a  fluid  into  part. 

Empyb'ma,  em-pi-? -mak.    Collection  of  pus  in  a  cavity,  especially  the 

chest. 
Enam'el.     Hard,  white  substaooe  investing  crown  of  a  tooth. 
Enceph'aloid,  en-stf-a  laid,    Resembling  brain. 
Enceph'alon,  en-stf-al-on.    The  brain. 
Endabteri'tis,  end-ar-Ur-f-ti*.    Inflammation  of  internal  coat  of  an 

artery. 
Endem'ic,  eri-dem'-ik.    Occurring  naturally  in  a  certain  district. 
Endocardial,  en-do-kar^-de-al.    Produced  within  the  heart. 
Endocar'dium.    Lining  membranes  of  heart  cavities. 
Endosmo'sis.    Passage  of  a  liquid  from  outside  to  inside  through  a 

porous  diaphragm. 
Engorge'ment,  en-gari'meni.    State  of  vascular  congestion. 
En 'si  form  Afpen'dix.    The  lower  most  piece  of  the  sternum. 
Enter'tic.    Pertaining  to  the  intestine. 
Enter'ic  Fe'ver.    Typhoid  fever. 
Enteri'tis,  en-ter-l'tis.    Inflammation  of  the  intestine. 
Entero-coli'tis.    Inflammation  of  small  and  large  intestine. 
Entbrogastri'tis.    Combined  enteritis  and  gastritis. 
Enterot'omy.    Formation  of  an  opening  into  intestines. 
En'trails,  en'-trcib.    The  bowels  or  intestines. 
Enucleation,  e-nuk-tea'-shun.    Removal  of  a  tumor  or  organ  from  its 

envolopes. 
Environment.    The  external  influences  or  surroundings. 
En'zymes,  en'-zims.    Unorganized  ferments  formed  within  the  body. 
Epicar'dium,  ep-ikar'-de-um.    Innermost  layer  of  pericardium. 
Epicra'nium.    Structure  covering  the  cranium. 
Epidemic.     Attacking  many  people  at  the  same  time. 
Epider'mis.     The  outer  layer  of  the  skin;  cuticle. 
Epigas'tric,  ep-igatf-trih.    Pertaining  to  epigastrium. 
Epigas'trium,  ep-i-gas'-tre-um.    Portion  of  abdomen  over  stomach. 
Epiglot/tis.    Petal-like  cartilage  covering  aperture  of  larynx. 
Epilep'tic,  ep-i-lep''tik.    Pertaining  to  epilepsy. 
Epi8Tax'is,  ep-is-takf-m.    Nose-bleed. 

Epithelioma,  ep-i-the-U-d-maJi.    Cancer  composed  of  epithelium  cells. 
Epithe'lium,  ep-i-the'-le-um.    The  cellular  covering  of  skin  and  mucous 

membarnes. 
Equivalence.    State  of  being  equivalent. 
Ero'sion,  e-ro'shun.     Eating  away  of  tissue. 
Erup'tion,  c-rup'shun.     A  breaking  out  of  discoloration'or  pimples  on 

skin. 
Erup'tive,  erup'-tiv.     Bursting  forth. 

Ery8Ip/elas,  er-i-sip'-c-las.    Contagious  febrile  disease  marked  by  pecu- 
liar redness  and  inflammation  of  skin  and  mucus  membrane. 
Erysipelatous,  er-i~#i-pel'-a~tu8.     Of  the  nature  of  erysipelas. 
Erytite'ma,  cr-i-tH'-mah.  Redness  of  the  skin  from  superficial  inflamma* 
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ESa'CRAR,  ef-kar-    Slough  produced  by  burning. 

Esckarot'ic.  ei-kar-ot'-ik.     Causing  a  slough. 

Ebophao'eal,  ?-'of-<v'-c-al.    Pertaining  to  the  resoph&gui  or  gullet. 

Esophagi'tis.  e-tof-qj-i'-tU.     Inflammation  of  oesophagus. 

Eb'sbncb.  tt'ent.     The  inherent  principle  of  anything. 

Ebskn'tiai.,  es-m'-sKal.    Constituting  the  essence  of  anything. 

Etiol'ohb,  i-le-oF-fhje.     Science  of  the  causes  of  diseases. 

Evac'oant,   e-tak'-u-ant.      Emptying:  especially  emptying  the  bowels. 

Evacca'tioh,  e-vak-u-it'-tkun.     Discharge  of  contents  of  bowels:. 

Evolu'tion,  ev-fi-lii-tltun.     Development  by  which  anything  becomes 


Ex A nth em' A 


EvV 


DplW 


skin. 


tliem-utvi.     Marked  by  eruption. 

ct  of  cutting  out  or  oh*. 

i-fhvn.     Removal,  partial   or  complete,  of  the 


ISxcbement,  tk-i'-kri-ment.     Anything  excreted. 

Excrementi'tious,  tkt-kri-men-Hsh'-ut.     Of  or  relating  to  excrement. 

Excres'ckhcr,  eks-kriS-m*.     Any  outgrowth  or  projection. 

Excre*ta,  tk'kr?k!-tith.    The  excretions  of  the  body. 

Excre'tion.  eks  kri'  shun.     The  process  of  excreting, 

Ex'lketokv.  ekt'-krr  tn-re.     Of  or  relating  to  excretions. 

Excoi.ia'tton,  ekn-fr<-U-H-shua      Separation  of  dead  portions  of  bone  or 

of  skio  in  the  form  of  scales. 
Exuala'tion.  tk»  Mi-Hi' -shun.    The  throwing  olf  of  vapor  from  the  lungs. 
ExiiAi's'TiON.  r.g -laws' -(yon.     Withdraws!  of  force. 
Exi'ECT'ofcANT      Causing  excretion  and  ejection  of   mucous  from  ihe 

lungs. 
Exfrctoka'tion'.     uuugntDg  up  of  matter  from  the  chest. 
Ex'pert,  eks'-fufrt      One  skilled  in  any  branch. 
Expiha'tion.  rks'-pi-nl-ihuti.     Act  of  breathing  out  from  the  chest. 
Extbn'sor,  ekt-tcri-sor.     A  muscle  which  extends  a  part. 
Ejetirj-a'tioh.  ekt-tir-pa'-thun.     Complete  removal  or  destruction  of  i> 

part. 
Exthavai-a'tion.     Escape  of  anv  bodily  fluid   from   its   normal  [ 


Into  ihe 

Extuem'ity,  tks-trrm'  itc.     The  a 
ExcnA'Tius,  i-ks-ii-tl'l'-tion.    Oozing  au 
Etk'-hall.     The  globe  of  the  eye 
Ete'iirow      Fold  of  skin  covered  wii 


Fa'i  ial,  fiV  that,     Relating  to  the  face. 
Fai'ui.ty.    The  stalf  or  proies.sors  of  a  college 

E.^un'ENU kit's   TbrBMOKRTK*     One   in    which   the   boiling   point  of 
water  is  '!}'!  degrees  and  the  melting  point  of  Ice  32  degrees. 
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Fallc/piah  Lig'ambbt.    The  round  ligament  of  the  uterus. 
Falix/fiah  Tube*.    Same  as  oviducts;  tabes  oonneoted  to  ateras. 
Falsb  Mxic'BRAirB.    Membraneous  deposit  due  to  inflammation. 
Falsi  Ribs.    The  ribs  not  connected  with  the  sternum. 
Falx  Obbbbbl'li.    Portion  of  dura  mater  between  lobes  of  cerebellum. 
Falx  Ce'bbbbi.    Stokle-ehaped  portion  of  dura  mater  between  the 

>  oerebral  hemispheres. 
Faraj/ig,  f&r-af'ie.    Induced  eleotrioity.    Faradisation. 
Fab'cia,/<mA'<4-0A.    A  layer  of  oonneotiTe  tissue  covering  muscles. 
Fas'cia  La'ta.    Broad  fascia  covering  the  thigh. 
Fatr    The  whitish,  oily  substance  of  animal  connective  tissue. 
FAu'cBs,./W-#fif.    The  passage  between  the  throat  and  the  pharynx. 
F«'BRiLB,/g'«&r&    Relating  to  fever. 
Fb'cal,  fV-koL    Relating  to  or  containing  feces. 
Fbo'undatb,  fekf-un-dOt.    To  impregnate. 

Fiic'OBAL./m'-fl-raZ.    Relating  to  the  anterior  portion  of  the  thigh. 
Fem'obai*  Cabal.    Canal  extending  from  femoral  ring  to  upper  part  of 

/  saphenous  opening 
Fbm'obal  Rnto.    Abdominal  end  of  femoral  canal. 
Fb'mub,  f€  m$r.    Thigh  bone;  long  bone  articulating  with  the  knee 

below  and  the  pelvis  above. 
Fbbmbbta'tion.    Decomposition  produced  by  a  ferment. 
Fbb/tilb,  far'tiL    Able  to  produoe  offspring;  oapable  of  originating. 
Fbs'tbb.    A  superation  of  superficial  stmotures. 
Fs'tal.    Relating  to  the  ohild  in  utero. 

FBTA'xiow./Wfl'-Miwi.    Production  and  development  of  the  foetus. 
Fe'ticidx,  f?~ti-$id.    To  take  the  life  of  the  foetus  in  utero. 
Fb'tid.    Possessing  a  disagreeable  smell. 
Foetus.    Child  in  utero. 

Fb'vbb.    Rise  of  temperature  above  9H°  Fahrenheit. 
Fi'bbr.    An  elongated  structure  entering  into  the  composition  of  ani- 
mal and  vegetable  tissue. 
Fi'bbih.    A  white  coagulating  constituent  of  the  blood. 
FfoBO-CAB'TiLAGE.    Cartilage  having  fibrous  structures. 
Fi'bboid.    Resembling  fibre. 
Fn/AMBirr.    A  delioate  thread-tike  structure. 
Fil'uobm.    Thread-like  in  shape. 

Fil'tbr.    An  apparatus  for  separating  impurities  from  liquids. 
Filtba'tioh,  JU-trff-shun.    The  operation  of  filtering. 
FfiATU  Tebmiba'lb.    The  slender  inferior  end  of  the  spinal  cord. 
Fis'surb,  jUh'-Qr.    A  narrow  cleft  or  depression. 
Fis'tula,  JW-tfirla.    An  ulcer  with  an  opening  leading  from  the  surface 

to  some  internal  oavity. 
Fixa'tion,  fik*-a'*hun.    The  aot  of  holding  in  a  fixed  position. 
Flac/cid,  flakS-id.    Weak  and  soft. 

Flat'ulbbob.    Undue  generation  of  gases  in  the  stomach  or  bowels. 
Fla'tub,  JW-tu*.    Gas  in  the  stomach  or  bowels. 
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Flexible,  flektf-i-bl    Easily  bent  without  breaking. 

Flrx'ion,  JUW'$hun.    The  act  of  bending,  or  in  a  state  of  flexion. 

Flbx'or,  JUkf-or.    A  muscle  which  bends  a  part. 

Floating  Ribs.     Ribs  not  attached  at  both  ends;  the  last  two  pairs  of 

ribs. 
Flood' in o,  flud'-ing.    Profuse  hemorrhage  from  the  uterus. 
Floor  ok  Pel' vis.    Lower  part  of  abdominal  cavity  formed  by  mas* 

cles  connecting  sacrum  and  ischium. 
Flow,  flo.    To  menstruate.    To  have  escape  of  blood  or  liquids. 
Fluctuation,  fluc-tu-a'-$hun.    Wave-like  motion,  as  of  a  fluid  in  the 

body  under  percussion. 
Flux,  flute     Dysentery.     Any  excessive  discharge  from  the  bowels. 
Fol'liclb,  foC-i-kl    A  very  small  tubular  gland. 
Follicular, /of-ftfc'-u- tor.     Relating  to  or  resembling  a  follicle. 
Fora'men.     An  opening. 

Fora'mhn  Magnum.     Large  opening  in  occipital  bone. 
Fora'men  Ova'le.    Oval  opening  between  right  and  left  auricle  of 

foetal  heart. 
Fora'men  of  Wcns'low     Opening  between  greater  and  lesser  sao  of 

peritoneum. 
For'ceps.     An  instrument  used  in  grasping  a  part.    A  two-armed  in- 
strument. 
Fore' arm.     Portion  of  the  arm  between  wrist  and  the  elbow. 
For'eign  Bod'y.     A  substance  in  a  pari  to  which  it  does  not  belong. 
Forbn'sic,  for-en'-rik.    Legal  medicine. 
Fo&'mula,  for-mu-lah.    Combination  of  symbols  expressing  a  enemies! 

compound. 
Fos'sa,  fos-ah.     A  pit  or  depression. 
Fracture,  frak-tur.     A  breaking  of  bone. 
Fragmentation,  frag-meii  ta'-shun.    A  splitting  into  fragments. 
Fric'tion,  frikfshun.     Rubbing. 
Frontal.     Relating  to  the  forehead. 

Fumiga'tion.     Disinfection  of  an  apartment  by  exposure  to  fumes. 
Fijkc'tiox,  funk'- xhun.     The  special  office  or  action  of  an  organ. 
Functional,  funk' shun-al.     ItelatiDg  tu  or  affecting  a  function. 
Functional  Disease'.     Disease  affecting  the   function,  but  not  the 

structure  of  an  organ. 
Fun'gus.    One  of  a  class  of  plants  including  moulds,  etc 


Q 

GalaCtose,  gal-akf-tos.     A  sugar  derived  from  lactose. 

Gall  gawl.    The  bile;  secretion  bythe  liver. 

Gall  Blad'der.     The  reservoir  for  the  bile. 

Gall  Cyst,  gawl  sist.     A  cyst  of  the  gall  ducts  or  gall  oladder. 

Gall  Ducth.     Ducts  leading  from  the  liver  and  gall  bladder  into  the 
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Gal'lon,  gal-en.    Measure  equal  to  four  quarts. 
Gall  8tones.    Calculus  in  gall  bladder  or  gall  ducts. 
Gal'vanism.    Electricity  produced  by  chemical  action. 
Galvano-cau'tery.    A  cauterization  by  wire  heated  by  galvanic  cur- 
rent. 
Gang'lion,  gang'-U-on.    Mass  of  gray  nervous  matter  serving  as  a  cen- 
ter of  nervous  power. 

Gan'grenr,  gantf-gren.    Mortification  or  death  of  a  part.    Local  death. 

Gan'grene,  Dry.    Due  to  lack  of  blood  supply;  found  in  old  people, 
usually  called  senile. 

Gan'grene,  Hos'pital.    A  contagious  ulceration  of  wounds  in  hos- 
pitals. 

Gan'grene,  Moist.    Humid,  containing  fluid;  a  serous,  swollen  gan- 
grenous ulceration  of  a  part. 

Gan'grene,  Senile.    Gangrene  of  old  age;  dry. 

Gan'grenous,  gang'-grefnus.    Resembling  or  affected  with  gangrene. 

Gas.     An  aeriform  elastic  fluid. 

Gas'eous,  gatf>6-u8.    Pertaining  to  gas;  of  the  nature  of  gas. 

Gastral'gia,  gas-traf-jeah.    Pain  in  the  stomaoh. 

Gas'tric,  gas'trik.    Of,  or  pertaining  to  the  stomaoh. 

Gas'tric  Juice.    Clear  liquid  secreted  by  the  stomach. 

Gas'tric  Fe'ver.     Fever  resulting  from  a  diseased  condition  of  the 
,  stomach. 

Gastri'tis,  gas-tri'-tis.    Inflammation  of  stomaoh  and  intestines. 

G  astro- rnteri'tis.    Inflammation  of  stomaoh  and  intestines. 

Gastronomy,  gas-trot '-d-me.    Cutting  operation  on  the  stomach. 

Gath'ering.     A  collection  of  pus  in  a  part. 

Gaulthe'ria,  gawl-thP-re-ah.     Winter  green. 

Gauze,  gawz.    A  light,  open  fabric  used  in  surgery. 

Gel'atin,  je?-a-tin.     Albuminoid  substance  from  connective  tissue. 

Gel'atin  Cul'ture.    A  bacterial  culture  in  which  gelatin  is  the  me- 
dium. 

Gen'erate,  jen'-e-rdt.    To  originate.    To  develop. 

Genera 'TioXtjen-er-a'-shun.    The  act  of  reproducing. 

Gen'esis,  jen'-e-Hs.     Production  and  reproduction. 

Gen'ital,  jm'-i-tal.    Pertaining  to  generation  or  to  genitals. 

Germ,  jerm.     First  principal  of  a  living  organism. 

Ger'man  Mea'sles.     An  infectious  disease  in  which  the  eruption  be- 
gins at  the  onset  of  the  disease;  slight  catarrhal  symptoms. 

Germ  Disease'.     A  disease  due  to  a  micro-organism. 

Ger'micide,  jer'-mi-sid.     Agent  which  kills  microbes. 

Ger'minal,  jer'-mi-nal     Relating  to  a  germ. 

GRR'MiNATiON,,;>r-mt-na'-*Att7i.    Sprouting  of  a  plant;  the  embryo. 

Gesta'tion,  jes4&-8hun.     Pregnancy;  being  with  child. 

Gland.     An  organ  which  separates  particles  or  fluids  from  the  blood, 

Glan'ders.    Contagious  disease  of  horses,  transmissable  to  man. 

Glak'dular,  gtan'-du-lar.    Of,  or  relating  to  a  gland. 
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Glau'beb's  8alt.    8ulphate  of  soda. 

Glauco'ma,  glauhW-fnah.    Hardening  and  bulging  of  the  eye  ball. 

Glis'son's  Cap'sttlr.    Connective  tissue  sheath  covering  liver*  entering 

portal  fissure,  where  it  surrounds  the  vessels  and  nerves. 
Globe  of  the  Eye.    The  whole  of  the  eye  ball. 
Glob'ular,  gW-u-lar.    Resembling  a  globe;  spherioal. 
Glob'ulb.  gW-iiL    A  spherical  partiole  of  matter. 
Glom'bbatr,  gtom'-er-CU.    Clustered  together  in  a  ball. 
Glom'erulb,  Glomrr'ulus.    A  cluster  of  arteries  and  veins  within  the 

malpigian  body  of  the  kidneys. 
Glute'al,  glu~i&-al.    Of,  or  relating  to  the  buttocks. 
Glyc'krihb.    Colorle898  syrupy  liquid,  having  the  chemical  formal  a 

of  (C|H|Ot)  obtained  from  decomposition  of  fats  and  fixed  oils. 
Glt/oogbh.    A  starch  obtained  from  animal  tissues. 
Goi'tre.  gcf'ter.    An  enlargement  of  the  Thyroid  gland  causing  a 

swelling  in  front  of  throat. 
Gonoooc'cu8,  gon-o-koW-u*.    Germ  causing  gonorrhoea. 
Gout.    Disease  marked  by  painful  inflammation  of  the  joints,  aooom- 

panied  with  deposits  of  sodium. 
Grain.    The  twentieth  part  of  a  scruple. 
Gramme.    Unit  of  weight  in  metric  system. 
Grav'id.    Pregnant. 
Gray  Matter.    Portion  of  the  brain  and  central  nervous  system  hav** 

log  a  gray  color. 
Groin.    The  lower  lateral  part  of  the  abdomen  above  the  thigh,  ex- 
tending along  Pou part's  ligament. 
Gut.    Intestines. 


H 


Hab'it.  (1)  A  regular  practice.  (2)  Disposition  of  bodily  tempera- 
ment. Chorea,  spasm,  spasmodic  movements  of  voluntary  mus- 
cles occuring  habitually. 

Hab'itat.     Region  in  which  an  animal  or  plant  lives  naturally. 

Haer-fol'licle.  Flask-shaped  depression  in  skin  containing  hair 
root. 

Ha'lo,  hd'-W.     A  riog  around  anything 

Ham'strings.  Either  of  two  tendons  forming  inner  and  outer  bound- 
aries of  popliteal  space. 

Hang'nail.     Splitting  of  epidermis  at  side  of  nail. 

Harts 'horn.     Linumentum  ammonia  carbonate. 

Haversian  Canal  or  Tube.  Intercommunicating  canals  running 
through  bone. 

Hea&t.  Hollow  muscular  organ  which  drives  blood  through  the  ar- 
teries. 

Heat-stroke.    Overwhelmed  by  excessive  heat;  sunstroke. 
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He£*i'1C  Fe'ver.    Slow  fever  with  irregular  exacerbations  in  phthisis. 

He'lix,  lijef-Uks.    Rounded  outer  edge  of  external  ear. 

Hem  astatic.     Agent  used  to  arrest  hemorrhage. 

Hematogenous,  hem-at-oj'-e-nus.    Containing  or  relating  to  blood. 

Hbmato'ma,  7iem-at-d'-mah.    A  blood  tumor. 

Hemiple'gia,  Jum-i-pW-je-dh.    Paralysis  of  one  side  of  body. 

Hemisphere,  hem'-is-fer.    Either  lateral  half  of  cerebrum. 

Hemorrhoids.    A  pile,  vascular  tumor  in  rectal  mucous  membrane. 

Hemothorax,  liem-o-tW-rak*.    Hemorrhage  in  the  thorax. 

Hepat'ic,  hep-at'-ic.    Of  or  relating  to  the  liver. 

Hbpat/ic  Lobes.    Lobes  of  the  liver. 

Hepati'tis,  hep-at~i'-tis.    Inflammation  of  the  liver. 

Hepatization.    Conversion  of  tissue  into  liver-like  substance. 

Hematocele,  hep'-at-o-sel.    Hernia  of  liver. 

Hereditary,  her-ed'-i-ta-re.    Transmitted  from  parent  to  offspring. 

Hermetic,  her-met'-ik.    Sealed.    To  exclude  all  atmospheric  air. 

Her'nia.  Displacement  of  an  organ  or  a  tissue  through  an  abnormal 
opening. 

Hero'ic,  he-ro'-ik.     Bold,  severe. 

Her'pes,  her'-pez.  Inflammation  of  skin,  marked  by  duster  of  little 
vessicles. 

Hic'cough,  hvf-kwp.  Quick  inspiratory  sound  from  spasm  of  dia- 
phragm and  glottis. 

Hidbo'sis.  hl'dro'-ris.    Excessive  sweating. 

Hi'lum.     Depression  in  the  edge  or  border  of  an  organ. 

Hip.     Region  between  body  and  thigh. 

Hippocrat'ic  Face.  The  peculiar  expression  of  the  face  immediately 
before  death. 

Hi8'tioid,  hW-te-oid.     Formed  from  a  single  tissue. 

Histochemistry,  hi*-td-kem'-is-tre.    Chemistry  of  organic  tissues. 

Histol'ogy.  Science  treating  of  minute  structure  and  composition  of 
tissue. 

Hives,  hivs.    Urticaria,  or  any  vesicular  skin  eruption. 

Homeop'athy.  System  of  treatment  professing  to  cure  by  infinitesi- 
mal doses  of  medicines  which  will  cause  in  healthy  tissue  diseases 
similar  to  the  one  to  be  cured. 

Homooe'neous,  ho-mo-je'-ne-us.     Of  same  quality  throughout. 

Homogen'esi8.  ho-mojen'-e-sis.  Reproduction  in  the  same  way  in  all 
generations. 

Hook.     Instrument  with  curved  end  for  making  traotion. 

Hos'pital,  hotf-pit-l.     A  building  for  the  treatment  of  the  sick. 

Hu'merus.  hu'-mer-us.     The  bone  of  the  upper  arm. 

Humid'ity,  humid' -i-te.  Moisture;  particularly,  degree  of  moisture  of 
atmosphere. 

Hu'mor,  hu'  mor.    Any  fluid  of  the  body. 

Hu'moral.     Pertaining  to  the  humorous,  arm  bone. 

Hun'ter's  Canal'.  Triangular  space  between  adductor  longus  aqd 
adductor  magnus  and  vastus  internus  muscles. 
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Hy' aline,  hV-al-tn.    Glassy. 

Hydrargyria,  hi-&rar-j&-*ah.    Chronic  mercury  poisoning. 

Hydrar'gyrum.    Latin  for  mercury. 

HYDRAB'GY8if,  Kirdrat'-jiam.    Chronic  mercury  poisoning. 

Hy'drate,  h¥-drat.    (1)  Compound  of  a  radical  with  hydroxyl.  (2)  Com- 
pound of  a  substanoe  with  water. 

Hydre'mia,  hi-drtf-me-ah.    Watery  condition  or  the  blood. 

Hydrocar'bon.    Compound  of  carbon  with  hydrogen. 

Hy'drocele,  hi'-drO-dl.    A  collection  of  watery  fluid,  especially  about 
the  .testicle. 

Hydrocephalus,  hi-drd-itf'-al-iis.    Accumulation  of  fluid  within  the 
cranium. 

Hydrochxo'ric  Atfro.    Colorless  gas.    Also  aqueous  solution. 

Hydro'grn.    Colorless  gast  the  lightest  element  known. 

Hydrom'etrr.    Instrument  for  measuring  specific  gravity  of  liquids. 

Hy'drops,  hif'drop$.    Dropsy. 

Hy'gienb,  hi'-je-en.    Department  of  medicine  treating  of  health  and  its 
preservation. 

Hygroscop'io.     Absorbing  moisture  readily. 

Hyglob'stjb.    Cor  me  a  of  hyoid.    Side  of  tongue. 

Hy'oid  Bone.     U-shaped  bone  at  base  of  tongue. 

Hyperpyrexia,  hi-per-pi-rek^-e^ah.     Unusually  high  fever. 

Hypersecretion,  hi-per-se-krefskun.    Excessive  secretion. 

Hypertrophic,  hiper-trof'-ik.    Relating  to  or  marked  by  hypertrophy. 

Hyper'trophy.     Abnormal  enlargement  of  a  part  or  an  organ. 

Hyphidro'sis.     Deficient  perspiration. 

Hypino'sis,  hip-in-d'-sis.    Production  of  sleep  or  oT  hypnotism. 

Hypnot'ic,  hip-not' -ik.     Inducing  sleep. 

Hy'poblast,  hl'-pG -blast.     The  most  internal  of  the  layers  of  the  primi- 
tive embryo. 

Hypochondriasis,  hi-pd'tim-drx'-a-sis.     Mental  disorder  with  unneces- 
sary anxiety  concerning  the  Health. 

Hypochro'mia,  hipo-kro'-me-ah      Deficiency  in  color. 

Hypodermat'ic,   hi-pd-der-maV -tic      Situated   or   applied   beneath   the 
skin. 

Hypoder'mic.     The  same  as  hypodermatic. 

Hypogastric,  hhptl  gas'-trik.     Pertaining  to  the  hypogastrium. 

Hypoga&'trium.     The  lower  middle,  region  of  the  abdomen. 

Hypoglossal,  hi-poglos'-sal.     Situated  beneath  th«*  tongue. 

Hypoglot'tis,  hl-po-glot'-ut.     Hanula. 

Hys'teria,    his'-te-reah.     Functional    disease,    especially    of    women, 
marked  by  lack  of  self-control  over  actions  and  emotions. 

Hysterec'tomy,  his-terek'-to-me.     Excision  of  the  uterus. 
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l(fiv%  &-tu$.    A  stroke;  a 

Id'iocy,  uT-td-s*    Extreme 

Idiopathic.    Self-originated. 

Idiosyn'craby,  iduo-tiwf'kr* <a    A  -fiaposctum  of  Bind  or  body  peculiar 

to  an  individual. 
Id'iot,  id'-i-ot.    One  who  is  victaufi  ■■■■fa  i  ifiirffaa, 
Ileo-ce'cal  Valve.    Fold  cf  axmsra*  atenbtaste  between  ileum  and 

caecum. 
Ileo-coli'tis.    IpflimwiUT  of  ilmam.  and  ecioo. 
Il'eum,  it-e-um.    Last  portm  af  smO.  uiaesfiae  ending  in  caecum. 
Il'bus,  tt-e-us.    8tate  of  bur  smia  wfsh  vomiting  and  prostration, 

from  intestinal  obssrecsrasL 
Ll'iac,  it  e-ok.    Of  or  reJaszaf  as  ste  3ism. 
Il'iac  Ckbst.    Upper  free  edge  *C  tliva. 

Ii/iom,  ff-6um.    The  flat  cpper  portaoa  of  the  innominate  bone. 
Imme'diate,  xm?-&>9t.    Wisfe  ccckiaaj  Intervening. 
iMMSn'sroit ,  tm-w'-ihw*.    Acs  of  nCunginf  into  a  fluid. 
Immobii/ity,  na-d-MT-tfe.    Ssatfmary.  not  capable  of  being  moved. 
Immune7,  im-uW.    Protected  against disease,  as  by  innoculation. 
Immunity.    8tate  of  being  imsnone. 

Impac'ted,  im-paV-Ud-    Dr.ves  :a:  firmly  Tlxed  in  anything. 
bfPAc'Tioir.    Condition  of  being  packed. 
Imper'mrablb.    Sot  affording  a  passage  through. 
Impbe'vious.  us^K-sfst.    Xoc  penetrable. 
Impregha'tio*.  ssi  prep  n*T  saita.     Act  of  being  pregnant. 
Impression,  m  prmk'^wm.     A  depression  or  indentation. 
Im'pulse  or  the  Hsasrr.     Heart  sounds. 
Impunity,  im-pf-riu*.    Sot  pure,  unheal thful. 
Inanimate,  ta-ea'-tMdr    Lifeless. 
Ihaiu'tion.    Exhaustion  from  lack  of  food. 
iNASSiM'iABiA'aaHBS'SW'f^s-M.    Not  capable  of  being  assimilated. 
iNcnWA'Tio*.    Act  of  reducing  to  ashes. 
Incisei/,  in-mf.    Cot;  laid  open. 
Incision,  m-mMf+m.    The  act  of  cutting. 
Ikcompat/ible.    Not  suitable  for  simultaneous  administration 
Incobpora'tios.    Mixing  of  a  substance  with  another 
IpcuBA'nOE,  ia-kd-btfikun.     Period  bet  wee  n  1  m  p  i  a  r . :  1 1 ;  j  <  >  f  a  d  isease 

and  its  development. 
Ihdehta'tioji,  nvdV*  tffshun.    A  pit  or  depn->Mun. 
Ln'dex,  ftV-dafcf.    (a)  The  first  finger.     (b<  Km i-»  <A  measurement  of 

any  part  with  a  fixed  standard. 
Iin>l8POSI/TIOV,  f*-dto-p6-sf  shun.     Stat"  <>f  b*r.\ii;  ill. 
Iii'pol.    Crystalline  compound  from  indi«:<'. 
Iif'DOLEJiT/^a'-dVWiPU.     Without  pain.     Slavish. 
Ih'durated,  (nf-dQ-r&Ud.    Hardened 

Ikduea'tioh,  *n-dG-ra7-#Atw.    Stat«*  of  hardness  or  hardening. 
Iheb'tia     Inactivity. 
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Infan'ticidb,  in-fan'-tuxd.    Act  of  killing  an  infant. 

Infect',  in-fekt'.    The  aot  of  infecting,  as  by  germs,  or  lnnoculation, 
contact,  etc. 

Infection,  fa-fetf-shun.    Communication  of  disease  from  one  to  another. 

Infectious.    Communicable  by  infection  by  direct*  and  indirect  con- 
tact, but  not  through  the  medium  of  the  atmosphere. 

Infe'rior.  in-fP-re-ar.    Beneath;  smaller. 

Intii/trate.    Material  deposited  in  tissue  by  infiltration. 

Inflamma'tion,  tn-flam-W-$hun.    Condition  of  tissue  marked  by  red- 
ness, pain,  heat  and  swelling. 

Influenza,  in-flu-en'-tak.    Epidemio  diseasevwith  general  depression, 
heaviness  over  eyes  and  distressing  fever. 

Inguinal,  in'-gurin-al.    Of  or  relating  to  the* groin. 

Inhala'tton.    Drawing  of  air  into  the  lungs.  A  medicine  to  be  inhaled. 

Inheb'it.    Prevent. 

Inhibition.     Arrest  or  suspension  of  any  process. 

Inhibitory,  in-hib'-it-o-re.    Producing  inhibition. 

Inhuma'tion.    Put  in  the  ground;  the  sepulture  of  the  dead. 

Injected,  in-jek'-ted.    Filled  by  injection;  filled  with  blood  or  fluid. 

Injection.    Act  of  throwing  liquid  into  a  part,  especially  the  rectum 
and  blood  vessels. 

Innomina'ta,  tn-<wi-in-a-*aA.    Pertaining  to  arteries,  veins,  bones,  etc., 
nameless. 

Innomina'tum,  in-om-in-ft'-tum.    Large  fiat  bone  forming  sides  of  the 
pelvis. 

Inocula'tion.    Insertion  of  virus  into  body  to  cause  disease. 

Inorgan'ic,  in*or-gan'-ik.    Not  organic. 

In 'quest,  in'-kwest.    Judicial  inquiry  into  manner  of  death. 

Insanitary,  in-san-itd're.    Not  sanitary. 

Insecticides.    Substances  for  killing  insects. 

Insen'sible,  insen'-ri-bl     Devoid  of  sensibility. 

In8Br'tion,  in-ser'-shun.    Attachment  of  a  muscle  to  the  bone  which  ft 
moves. 

Insurious,  in-M'-e-us.    Treacherous,  stealthy. 

Insola'tion,  in~8d'la''8hun.  Overwhelming  by  excessive  heat;  sunstroke. 

In80l'uble,  in-sot'U-hl.     Not  soluble. 

Inspection,  in-spek'shun.     Examination  by  the  eye. 

Insufficiency.     Lack  of  capacity  for  normal  action. 

Insuffla'tion,  in-suf-fldshun.    Act  of  blowing  into  a  cavity. 

Integ'ument.     The  covering  of  the  body;  the  skin. 

Interartic'ular.     Between  articulating  surfaces. 

Intercos'tal,  %n'terfkos''tal.     Between  ribs. 

Internment.  (In  and  terra,  earth.)  Buried  in  earth. 

Intermittent.     Having  periods -of  interruption, 

Inter'nal.    That  which  is  placed  on  the  inside. 

Intekos'eous,  in-ter-os-c-ou8.    Between  bones. 

Inter'sticrs,  in-ter8ti8-t8.     Intervals  between  organs  or  parts. 
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In'terval.     Space  between  two  things. 

[ntes'tinal.    Of  or  pertaining  to  the  intestines. 

Intes'tinb.     Membraneous  tube  from  the  stomach  to  the  anus. 

lNTU88U8CEi*/rios.  Invagination  of  a  portion  of  intestine  into  an  ad- 
jacent portion. 

Inva'sion,  in-ta'-zhun.    The  onset  or  atuck  of  a  disease. 

Iaver'siox,  in  ter'-shun.    AcLof  turning  inward  or  upside  down. 

Invol'cjntary,  in-vot-un-tH-re.     Performed  without  the  will. 

Iki'tis,  xrV-tis.     Inflammation  of  the  iris. 

Irrbg'ular,  ir-reg ular.     Not  regular. 

Ir'ritant.    Causing  irritation. 

Ischiat'ic,  iakiaV'ik     Relating  to  the  ischium. 

Is'olate,  is* -6 -Idte.    To  separate  one  from  the  othep 

Is'sue,  Uhf  u.  A  suppurating  ulcer  formed  and  kept  open-  by  the  in- 
sertion of  an  irritant  body. 

Isth'mus,  ist-mus.     Narrow  band  of  tissue  connecting  two  larger  parts. 

Itch'ikg.     Pruritls. 


Jaun'dice,  jawn'-dis.  Yellowness  of  skin,  eyes  and  tissues  from  im- 
pregnation with  bile  pigment. 

Jeju'num,  j+ju-num.  Portion  of  the  small  intestine  between  duodenum 
and  ileum. 

Joint.     Joined;  articulated;  apposition  of  two-opposing  surfaces. 

Ju'oular  Veins.  The  large  veins  of  the  neck,  comprising  internal, 
external,  anterior  and  posterior. 

Juice.    The  expressed  fluid  of  muscle. 


K 


Keratitis,  ker-ati'tis.     Inflammation  of  the  cornea. 

Kid'ney.    One  of  two  glandular  bodies  in  the  lumbar  region  concerned 

in  secreting  urine.' 
Kil'ogramme.    Kil'olitre,    Kil-'omrtre.      One    thousand    grammes, 

litres  or  metres. 
Knee.  ne.     Region  of  articulation  of  leg  and  thigh. 
Knit'tino.  nit'  ing.     Union  of  fractured  bone. 
tfocH's  Lymph,  kdtc's  limf.    Glycerine  extract  of  culture  of  bacillus 

tuberculosis. 
Kypho'sis.     Humpback. 
Kysthi'tis,  kh-thi'-ti*.    Vaginitis. 
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Lab'ajlraqub's  Som'Tioif,  latf-ar-ak*$.    Solution  of  chlorinated  soda. 

La'bu,  fiT-W-«A    Plural  of  labium. 

La'bia  M  ajo'aa.    Larger  of  the  two  vaginal  lips. 

La'bu  Muto'ra.    6maller  of  the  two  vaginal  labia. 

La'bial,  UT-b+aL    Relating  to  the  lips,  or  to  a  labium. 

La'bor,  UV-bor.    The  act  of  bringing  forth  a  child. 

Lab'obatoky.    A  room  fitted  for  experimental  work. 

Lacbra'tiox.    Atearing;  a  torn  wound. 

Lacb'rymal,  takf-r&mal    Relating  to  tears. 

Lacb'rymal.  Ducts.    Ducts  conveying  tears  into  the  nose. 

Lac*tatb,  Inkf-tat.    A  salt  of  lactic  acid. 

Lac'tkal,  laV-U-cU.    Relating  to  milk. 

Lac'tbals.    Chyliferous  vessels;  vessels  absorbiog  chyle,  lymph,  etc. 

Lac/tkous,  lakf-te-ous.    Lactic. 

Lac/tic,  lakf-Wc.    Pertaining  to  or  resembling  milk. 

Lac/tic  Asfu>.    Syrupy  liquid  occurring  in  four  varieties. 

Lacuna,  la-ku-'nah.    A  small  depression  or  pit. 

LACu'NiB,  Icl-ku'  ne.    Certain  dark  spots  in  bone  with  thread-like  lines 

running  from  them,  seen  in  bone  under  magnification. 
Lambdoi'dal.  lam-dot- dal    Pertaining  to  junction  of  occipital  and 

parietal  bones. 
Lambi/la,  lam-et-ah.     A  thin  plate,  as  of  bone. 
Lam'lna,  lam'-in-ah.    A  tbin  plale  or  layer. 

L  an 'cat,  lan'-sct.    Two-edged,  pointed  knife  for  making  small  incisions. 
Lah'cinatujo,  lan'-sin-a-Hng.     Sharp,  acute. 

Lap'aro-cystot'omy,   lap'-ar-G  sist-ot' -o-me.     Colostomy  through  abdo- 
men. 
Lapabot'omy,  lap-ar-ot'-o-me.    Operation  of  cutting  through  abdominal 

wall. 
Larda'ceous,  ICir-da'-se-vs.     Resembling  lard. 
Laryngeal,  lar-in'-jC-al.     Relating  to  the  larynx. 
Laryngi'tts.  Lir  injY-tis.     Inflammation  of  the  larynx. 
Laryngot'omy,  Idr-ina-got'-fj-me.     Act  of  cutting  into  larynx. 
Lar'ynx,  laf-ingk.*.     Portion  of  air-passages  between  base  of  tongue 

and  trachea 
La'tent.  la'-tcnt.     Concealed,  hidden. 
Lat'eral.     Relating  to  or  situated  upon  the  side. 
Lat'eral  Si'.nuses.     Veins  of  dura   mater  diverging  from   occipital 

protuberance. 
Latis'simus  Dok'bi.     Muscle  connected  to  the  spines  of  six  lower  dorsal 
and  lumbar  and  sacral  vertebrae,  crest  of  ileum,  and  three  or  four 
lower  ribs. 
Lau'danum,  taw'-dan-um.    Tincture  of  opium. 
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Laugh'ing  Gas.    Nitrous  oxide  gas. 

Lax'ativb,  lakf-d-tive.    Mildly  purgative. 

Laxa'tor,  laki-a'-tor.    A  muscle  which  relaxes  a  part. 

Leo.    Part  of  lower  extremity  between  knee  and  ankle. 

Lens,  lent.    The  transparent  lerfs  in  the  eye  behind  the  pupil. 

Lemtic'ular,  Un-tiV-ii'lar.    Shaped  like  a  lens  or  lentil. 

Lep'er.    Person  affected  with  leprosy. 

Lep'rosy,  Up'-rfae,  A  chronic,  infectious  skin  disease,  with  swellings, 
redness  and  infiltration  of  skin. 

Lep'kous,  lep'-ru*.    RelatingUo  or  affected  with  leprosy. 

Leptoceph'alus.    Monster  with  very  small  bead. 

Lep'tothbix,  Iq/'tG-tJiriki.    Genus  of  bacteria  from  tarter  of  teeth. 

Le/sion,  le'-zhun.    A  hurt,  a  wound  or  disease  of  a  part. 

Le'thal.  W-ihal.    Fatal. 

Leth'argy,  Uth'-ar-je.    State  of  drowsiness  or  stupor. 

Leuche'mia,  lU'ke'-me-ah.  Usually  fatal  disease,  with  abnormal  in- 
crease in  number  of  white  blood  corpuscles. 

Led'cocyte,  lu'-kOsU.    White  blood  corpuscle. 

Leo'comaines,  lu'-ktimah-cns.  Albuminous  constituent  of  putrefying 
material. 

Leucorrhe'a,  lu-kcr-e'-ah.    Whitish  discharge  from  female  genitals. 

Leva'tor,  Uv-d'-tor.    A  muscle  which  lifts  a  part. 

Lig'ament.    A  fibrous  band  connecting  ends  of  movable  bones. 

Liga'tion,  li-gu'-tum.    Act  of  applying  a  ligature. 

Lig'atdre,  lig-a'-tur.    Thread  for  tying  about  a  part. 

Lihd,  lira.    One  of  the  extremities  of  the  body. 

Line,  tin.    One-twelfth  of  an  inch. 

Lin/ear,  lin'-c-ar.    Relating  to  or  resembling  a  line. 

Lint.    Soft,  absorbent  dressing  made  by  picking  to  pieces  linen  cloth 

Life'mia,  tipe'-me-ah.    Presence  of  fat  in  the  blood. 

Lipo'ma,  IhpO'-mah.     Fatty  tumor. 

Liquefac/tion,  WcwZ-fak'shuxi.    Change  into  liquid. 

Li'quor,  li'-kwor.    A  liquid. 

Li'quor  Am'nii,  li'-tocor  am'-ne-'i.    The  fluid  within  the  amnion. 

Lis'terism,  Itf-ter-izm.    Principle  of  antiseptic  and  aseptio  surgery. 

Li'ter,  B'-Ur.    A  measure  of  1,000  cubic  centimetres. 

LiT'MUd.    Blue  pigment  from  lichens,  turned  red  by  acid. 

Liv'zr.    Largest  glandular  organ  of  body,  secreting  bile. 

Liv'id.    Purple. 

Lo'bar,  lo'-bar.    Relating  to  or  affecting  a  lobe. 

Lo'bate,  lo'-bCU.     Having  lobes. 

Lobe,  lob.    Rounded  prominent  part. 

Lob'ular,  lob'-u-lar.     Relating  to  or  affecting  a  lobule. 

Lob'ule.  hb'-ul.     A  small  lobe. 

Lo'bus,  lo'-bus.    A  lobe. 

Lo'cal,  lo'-kal     Limited  to  a  particular  part. 

Lock'jaw.     Tetanic  spasm  of  jaw  muscles. 
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Locomo'tiob,  to-kO-md'-shun.    Act  of  moving  from  plaoeito  place. 

Loins,  Urinz.    Portion  of  back  between  ribs  and  pelvis. 

LouGEv'rrf,  lon-jet'-U-e     Long  life. 

Lumab'go,  him-bff-gd.    Pain  in  the  loins. 

Lum'bah.    Relating  to  the  loins.  # 

Lu'men,  tit-men.    Empty  spaces  between  the  walls  of  a  tube. 

Lu'nar  Caus'tic,  KV-nar  haws' -tik.    Silver  nitrate. 

Luao8.    The  organs  of  respiration  filling  either  side  of  the  chest. 

Ly/ihg-in,  fi'-ing-in.    The  puerperal  state. 

Lymph,  limf.    The  clear  fluid  circulating  in  the  lymphatics. 

Lymphadenitis,  Umf-ad-en-i'-tis.    Inflammation  of  the  lymphatic  gland. 

Lymphadeno'ma,  Umf-ad-enO^-mah.    A  tumor  of  lymphoid  tissue. 


M 

Macera'tion,  mat-er-W-shun.    Breaking  up  of  a  solid  by  soaking  la 

liquid. 
Ma'ctes,  ma'-ilrU.    Wasting. 

Macboscop'ic,  mak-rd-skop'-ik.    Visible  to  the  naked  eye. 
Mac'ula,  mak'-u-lah.    A  spot  or  stain. 
Mac/ulate,  makf-U-lat.    Spotted. 
Mala'cia.    Morbid  softness  of  a  part. 
Malaco'ma,  mal-akO'-mah.    Same  as  malacia. 
Mal'ady.  mat-ad-e.    A  sickness  or  disease. 
Malaise',  mal-frz'     Uneasiness  in  disposition. 
Ma'lar,  md'-lar.    Of  or  relating  to  cheek. 
Malforma'tion,  mal-for-mCi'-shun.     Defective  formation. 
Malig'nant,  ma-tig' -riant.    Virulent,  very  fatal. 
Malingerer,  mal-in'-jer-er     One  who  feigns  jdisease. 
Malle'olds,  mal-e'-o-lus.     Either  of  the  projections  on  tibia  and  fibula 

forming  part  of  ankle  joint. 
Malprac'tice,  malprakf'tis.     Wrong  or  negligent  treatment. 
Mam'ma,  mam'-ali.    The  breast:  the  mammary  gland. 
Mam'mary,  mam'a-re.     Relating  to  breast. 
Manganese',  vuin-gan-ez' .     Gray,  hard,  metalic  element. 
Ma'nia,  ma'-ne-ah.     Insanity  with  excessive  mental  activity. 
Man'ikin.     A  model  for  teaching  anatomy 
Manubrium,  manii-bre-um.     Uppermost  part  of  sternum. 
Marsh's  Test.     A  test  for  arsenous  acid. 
Mass.     A  collection  or  lump  of  matter 
Massage',  ma&*ah:h'     Theraputic  use  of  systematic  rubbing,  knead* 
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Matriculate,  matrW  u-'lllt.    To  euroil  one's  name  on  the  register  o( 

a  college. 
Ma'trix,  m&' -trite.    The  womb. 
Matura'tion,  mat-u-ra'shun.    State  of  ripening. 
M axil'la,  matotf-crfi.    A  jaw  bone  especially  the  upper.  • 
Max'illary  Bones.    Same  as  maxilla. 
Mea'8LE9,  me?-zh:    A  contagious,  eruptive  fever,  with  catarrh  of  eyes', 

ears  and  air  passages. 
Mea'tus,  me- a' -tut.    A  passage. 
Me'dian,  m&'de>-an.    In  the  middle. 
Mediastini'tis.    Inflammation  of  mediastinum. 
Mediastinum,  me-deas'tf-num.    Space  in  middle  of   chest  between 

pleurae  of  the  two  sides. 
Medul'la  Oblongata,  med-ulah  ob*long-g<T-tah.    The  prolongation  of 

the  spinal  cord  into  the  brain. 
Med'ullary,  mcd'-ula-re.    Relating  to  marrow  or  to  the  medulla  ob- 
longata. 
M&d'ullary  Canal'.    Canal  in  back  of  embryo  forming  the  rudiments 

of  nervous  system.  ' 
Melancho'lia.    Form  of  insanity  with  great  mental  depression, 
Melane'mfa.    Presence  of  black  pigment  masses  in  the  blood. 
Melanoderma,  mtlanO  der'-mah.    Black  discoloration  of  the  skin. 
Melanosis,  mel-an-d'-sis.    Same  as  melanism. 
Melitu'ria,  mditu'-rc-ah.    Diabete3  mellitud. 

Mem'brane,  mem'-brdn.    A  thin  tissue  covering  some  surface  or  organ. 
Mem'braneous,  mem'-bran-us.    Composed  of  or  relating  to  membrane. 
Menin'ges,  men-inje*.    The  plural  of  menlnx;  membranes  of  a  part. 
Meningi'tis,  menin-ji'-tis.  Inflammation  of  the  membranes  of  the  brain 

or  spinal  cord. 
MEN'orAusE,  men'-opawz.    The  period  at  which  menstruation  ceases. 
Men'ses,  men'sez.    The  monthly  discharge  from  the  uterus. 
Men'strual,  mm'stru-al.    Relating  to  the  menses. 
Menstrua'tion.    The  occurrence  of  the  menses. 
Menstruum,  men'-struum.    A  solvent. 
Men'tal.    Pertaining  to  the  mind  or  to  the  chin. 
Men'tiuh^    A  stearoptene  from  oil  of  peppermint. 
Mercu'rial,  mer-ku're-al.    Pertaining  to  mercury. 
Merco'rialism.    Chronic  mercurial  poisoning. 
Mer'cury.    Silver-white  metallic  element. 
Mesenteric,  mesen-ter'-ik.    Of  or  pertaining  to  the  mesentery. 
Mesenteri'tis,  meaen-ter-T-tti.    Inflammation  of  mesentery. 
Mes'entery.    A  fold  of  peritoneum  attaching  intestine  to  abdominal 

wall. 
Metabol'ic,  met-a-boV-ik.    Relating  to  metabolism. 
Metab'olism,  met-ab'-O'lizm.    Change,  transformation. 
Mbtacar'pus,  met-ah'tcar'-rms.    Pertaining  to  bones  of  the  hand,  the 

metacarpus- 
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Metamor'phosIs.    Change  of  form  or  structure. 

Mb'tborjsm,  mV-tfrO-rhm.    Tympanites. 

Met'kb.    A  measure  of  length  equal  to  39.371  inches. 

Mb'tra,  mf-trah.    The  uterus. 

Mbtri'tis,  mi-tri'-Hs.    Inflammation  of  tjie  uterus. 

Metourhag'ia.    Hemorrhage  from  the  uterus. 

Mi'crobe,  mV-krOb.    Any  living  micro-organism. 

Micro'bic,  mi-krtf-bik.    Relating  to  or  resembling  microbes. 

Micbo'bicide,  mi-krO'  bit-id.    A  medicine  destructive  to  microbes. 

Microbiol'ooy,  mi  krO-bi  o?>6-j6.    The  study  of  microbes. 

Mi'cboblast.  mi'-krd  blast.    Any  unusually  small  blood  corpuscle. 

Microchem'istry,  mi-krO-feem'-is-tre.    Chemistry  in  which  the  manipu- 
lations are  carried  on  with  the  aid  of  the  microscope. 

Micrococ'us,  mi-krO-kok'-us.    Genus  of  bacteria  or  scbiiomycetes. 

Micro-or'ganism,  mltcrO-or*  gan-ism.    An  organism  of  microscopic  sire. 

Micropath'olooy.    Pathology  treating  of  diseases  caused  by  microbes. 

Microscope.    Instrument  for  examining  minute  objects. 

Micros'copy,  mi-faros' kG-pe.    The  art  of  using  microscopes. 

Mi'crotomb     Instrument  for  cutting  thin  slices  of  tissue  tor  micro- 
scopical study. 

Micturi'tion,  miktu-rish-un.    Act  of  passing  water. 

Mid'riff.    The  diaphragm. 

Mid'wife.     A  woman  who  delivers  women  with  child. 

Milia'rta,  mil-id' -re- ah.     Prickly  heat. 

Mil'iary,  mif-v-are.    Resembling  a  millet  seed. 

Milk'leo.    Phlebitis  of  the  femoral  vein  in  women  after  delivery, 
with  swelling  of  the  leg. 

Min'eral.     An  inorganic  crystalline  substance  found  in  the  earth. 

Min'im.    The  sixtieth  part  of  a  fluidrachm. 

Miscar'riaoe,  mis-kar'-ag.     Expulsion  of  a  non- viable  foetus 

Mistu'ra,  mis  tu'-rah.     A  mixture. 

Mi'tral,  mx'-tral.    Shaped  like  a  mitre. 

Mobii/ity,  mO-bil'-i-te.    State  of  being  readily  moved. 

Mole,  mol.-    A  small  brownish  spot  on  the  skin. 

Molec'ular,  mn-kk'-u-lar.     Relating  to  or  consisting  of  molecules. 

Mol'ecule,  mol' -i -kui.     A  small  particle  of  matter. 

Mollus'cum.     One  of  iwo  skin  diseases. 

Monococ'cu9,  mon-0-kok-us.     A  micrococcus  in  which  the  cocci  remain 
distinct. 

Mon'ospasm.     Spasm  of  some  one  part. 

Mon'sel's  Soll'tjon.     Styptic  solution  of  ferrus  sulphate. 

Monstros'ity.  mon-strosit  e.     Deviation  from  the  normal  form. 

Mons  Yen'ekis.     Part  above  the  pubic  bone,  covered  with  hair  in  thf 
adult. 

Mor'bid.     Diseased      Relating  to  a  disease. 

Morbidity,  mor-bid'it  t.  •  State  of  being  diseased. 
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Mob'bus.    A  disease. 

Moboue,  nwrg.  Place  where  unknown  dead  bodies  are  kept  for  recog- 
nition. 

Mor'ibund,    Dying;  about  to  die. 

Morphol'ooy.  iwfof-ft-ji.  The  science  of  structure  and  form  of 
organisms. 

Mobs,  man.    Death.    . 

Mob'tal.    8ubject  to  death     Causing  death. 

Mortality     Death  rate. 

Mortifica'tion.  mor-tif'ik.a''8hun.    Gangrene. 

Mor'tuary.    Of  or  relating  to  death, 

Mo'tile!  mO-»ttl.    Capable  of  moving  spontaneously. 

Mo'tor.  mo-tor.    A  mover.    Relating  to  motion. 

Mu'cilage,  mu-sit-Qg.    An  aqueous  solution  of  gum. 

Md'cin.  mU'-rin.    The  essential  constituent  of  mucous. 

Myco'sis,  mi-W-M.    Disease  caused  by  vegetable  microbes. 

Mydri'asi8,  mid-rl'-asis.    Preturnatural  dilatation  of  pupil. 

Mydriatic,  midriaf-xk.    Causing  mydriasis. 

Mybli'tis,  mi-d-i'-tis.    Inflammation  of  the  spinal  cord. 

My'eloid,  mi'-elroid.    Resembling  marrow. 

Myi'tis,  mi-i'-tis.    Inflammation  of  muscle. 

Myocarditis.    Inflammation  of  myocardium. 

Myocar'dium,  mi  Oka^-de-urn.    Muscular  substance  of  the  heart. 

Myomalacia.  mi-o-mab&'-Be-ah.    Softening  of  the  muscles. 

Myopathy,  mi-op'-at?ie.    A  disease  of  a  musole. 

Myo'pia,  ml-ff-pe  ah    Near-sightedness. 

My'osin,  miff-sin.'  A  proteid  from  coagulum  of  tnuscle  plasma 

Myosi'tis.  mi-6  si'-tis.    Imflamtnation  of  a  muscle. 

My'ospasm,  mi'-Ospazm*    Muscular  spasm. 

Myrrh,  mtr     8tlmulaht.  tonic. 

Myxo'mah.  miks-O'-mah.    A  tumor  of  mucous  tissue. 

Myxosarcoma.    Sarcoma  containing  mucous  tissue. 


Nape,  nap.    The  back  part  of  the  neck. 

Nar'cose,  nar'kOs.    Somewhat  narcotic. 

Narco'sis,  nar-Wsis.    Same  as  narcotism. 

Narcot'ic,  nar-kotf-tk.    Producing  narcotism  or  artificial  sleep. 

N'ar'cotism.    State  of  unconsciousness  produced  by  a  dm*. 

NasopharCynx.    Nasal  passages  and  pharynx  taken  together. 

Na'tes,  n&'-tez.    The  buttocks. 

Nad'sea*  naw'-se-ah.    Sickness  at  the  stomach. 

Na'vel,  nlx'-vd.    The  pit  in  center  of  abdomen. 

Nebula,  neb'-ulah.    A  cloudy  appearance  in  the  cornea  or  in  the  urine. 

Neck,  nth.    The  part  between  the  head  and  thoiax. 
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Ne<  robio'sis.  ne-krCbi  &  sis.    Progressive  degeneration  and  atrophy  of 

a  part 
Nkcros'copy,  nekrofkfi-pe.    Examination  of  *  dead  body. 
Necro'sis,  nefcrO'-si*.    Death  of  an  organ  or   tissue,  especially   the 

bone. 
Necrot'omy,  ne-kroV -o  me.    Dissection  of  a  dead  body. 
Nek'dlb     Slender,  pointed  instrument  for  puncturing  and  sewing. 
Nephritic,  nefric'-ik.    Relating  to  nephritis. 
Nbphri'tis,  ntfrV  tis     Inflammation  of  the  kidneys. 
Nerve.    A  long,  cord  like  structure  conveying  sensation  and  impulse 

from  one  part  of  the  body  to  the  other. 
iNervb  Cells.    Any  cell  of  the  nervous  system,  especially  a  ganglion 

cell. 
Ner'vous,  neYtus.    Relating  to  or  composed  of  nerves. 
Nbu'eal.  nu'-ral     Pertaining  to  nerves 
Nbural'oia.  nxl-raV  je-ah.    Paryoxysmal  pain  in  a  nerve. 
Neurectomy,  nurtk'-to  me.    Excision  of  a  portion  of  a  uerve. 
Necri'tis,  nutV-tis.    Inflammation  of  a  nerve. 
Neuro'sis,    nu-ro'  sis.    Nervous   disease.     Pertaining   to  a  nervous 

origin. 
Neu'tral.     Neither  acid  nor  basic. 
Neutralize,  nu'-traliz.    To  render  neutral. 
Neu'tral  Mix'ture.     Liquor  potassi  citratis. 
Ni'dus.     A  nest. 

Nip'plb.    The  conical  projection  in  the  center  of  the  breast. 
Ni'trate.  nl'  trCit     A  salt  of  nitric  acid. 
Ni'tric  Ac'iD:     Colorless  liquid,  strong  caustic. 
Ni'tkooen,  ni'-trOjen     A  gaseous  element,  the  main  constituent  of  the 

air 
Node,  nod.     A  swelling  or  protuberance. 
Nod'ule,  nod'-nl.     A  small  protuberance. 
Nor'mal.     According  to  rule.     Regular. 
Nosol'ogy.    The  science  of  the  classification  of  disease. 
Nos'trils,  noi'-trih.     The  anterior  nares. 
NoTcn.     An  indentation  on  ihe  edge  of  a  bone  or  other  organ. 
Nox'ior^.  nok'-shua.     Hurtful,  unwholesome. 
NucLfc/OLf*.     Nucleus-like  body  wiihin  a  cell  nucleus. 
NuV.lecs.     A  spherical  body  wuhin  a  cell,  being  its  essential  part  in 
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Obstrt'rics,  ob-  stet'-riks.  The  art  of  management  of  pregnanoy  and 
labor. 

Obstruct  on,  ob-struk'-shun.  The  act  of  blocking  up,  or  state  of  be- 
ing blocked  up. 

Obtun'dent.    A  soothing,  demulcent  medicine. 

Ob'turator  Fora'men.  Large  opening  through  forward  part  of  In- 
nominate bone. 

Occipital,  ok-sip'-it-al    Pertaining  to  the  occiput. 

Oc'ciput.  oV-ri-put.    The  back  part  of  the  head. 

Occlu'sion,  oh-l'C  shun.    The  act  of  closing. 

Oc'ular,  ok'-u  lar     Of  or  relating  to  the  eye. 

OdoVtoid,  Odon'-toid.    Resembling  a  tcoth. 

Opfic'inal,  of-tf-in-al    Regularly  kept  on  hand  in  drug  stores. 

Oil.  A  greasy,  inflammable  liquid  from  animal,  vegetable  and  min- 
eral substances. 

Oleag'ionus,  6-Ie-af-inus.    Oily. 

O'leate,  6'-le-at.    A  salt  of  oleic  acid 

Olef'iant  Gas.    Ethylene. 

O'leum,  d'-U'Um.    Latin  for  oil. 

Olfactory,  olfakftO-re.    Of  or  relating  to  the  sense  of  smejl, 

Omental,  O-men'-tal.    Of  or  relating  to  the  omentum. 

Omenti'tm,  6-men-tV-tis.    Inflammation  of  the  omentum. 

Omen'tum,  o-men'-tum.  A  foljd  oj  peritoneum  from  the  stomach  to 
adjacent  organs. 

Opac'ity,  Opaf-it  e.    State  of  being  opaque. 

Omohy'oid,  O-md-hV-Oid.    Upper  border  of  scapula;  name  of  muscle. 

Opaque',  O-p&kf.    Impervious  to  rays  of  light. 

Opera'tion,  op-er-d'-ahun*  An  act  done  with  instruments  or  the  hands 
for  the  relief  of  injury  or  disease. 

Opthal'mia,  Pu'kulent.  Inflammation  of  the  eye,  especially  of  the 
ocular  conjunctiva. 

Opteai/mic,  off-thaC-mik.    Of  or  relatiog  to  the  eye. 

Ophthalmoscopy.    Examination  of  the  eye  with  the  ophthalmoscope 

O'piate,  o'-pi-at.    A  medicine  containing  opium. 

Opisthotonos,  6-pis  thof-on-os.  Tetanic  spasm  in  which  the  body  it 
bent  backward. 

O'pium,  G'-pi-um     The  concrete  juice  of  papaver  somriiferun* 

Op'tic,  op'  tik.    Periaining  to  the  eye. 

O'ral,  (T-ral.    Of  or  relating- to  the  mouth. 

Orbic'ular,  or.bikf-u-lar.    Circular 

Orbicularis,  or-biku  Id'-ris.    A  circular  muscle 

Or'bit.    The  bony  cavity  in  which  the  eye-ball  is  situated. 

Or'gan.    A  part  of  the  body  having  some  special  function  to  perform. 

Organ'ic,  ar-gan'-ik.    Of  or  relating  to  organs. 

Or'oanism,  or'-gan  izm.    An  organized  body  with  a  separate  existence 

Or'ifice,  or'-if-ti.    The  entrance  to  any  bolily  cavity. 

Or'ioix,  or'.y-w.  That  point  of  attachment  of  a  muscle  which  remains 
fixed  durine  contraction  of  the  muscle. 
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08.    Chemical  symbol  for  osmium;  neck  of  uterus. 

Oscola'tion,  oskU-l&'-ihun.    Making  a  diagnosis  by  listening  to  sounds. 

Osho'sis.    The  passage  of  a  liquid  through  a  porous  partition. 

Osmqt/ic,  os-mol'-ik.    Of  or  relating  to  osmosis. 

Os'8Bus,  of-e-us.    Composed  of  bone;  bony. 

Ossifica'tion,  09-ifikd'-$hun.    Tjie  formation  of  bone. 

0*tei'ti8,  ds-te-i'-tii.    Inflammation  of  bone. 

Osteo-artiiri'tis.    Painful  chronic  Inflammation  of  joints  and  bones. 

Osteomyelitis.    Inflammation  of  the  marrow  of  a  bone. 

Osteonecrosis,  os-tl-O-nZ-krif-tU.    Necrosis  of  bone. 

Os'teotome,  of-t&G-tom.    An  instrument  for  cutting  bone. 

Osteot/omy,  ositi'Ot'-O-m*  The  cutting  of  bone,  or  of  relief  of  de- 
formity. 

Otoi/oqy»  6  tot-G-je.    The  study  of  the  ear  and  its  diseases. 

Otorrhagia,  O-tdr-H'-jeah.    Discharge  of  blood  from  the  ear. 

Ounce.    A  measure  of  weight. 

Cval,  &-val.    Egg-shaped. 

Ova'hlak,  6>tG.'-ri-an.    Of  or  relating  to  the  ovary. 

Ovariocele,  G-rtf-riG-cll.    Hernia  of  the  ovary. 

OvARiofOMY,  O-va-rt-of-G-ms.    Excision  of  the  ovary. 

Cvary.  The  sexual  gland  of  the  female  in  which  the  ova  are  devel- 
oped. 

Oxai/io  Acid.    White,  crystalline,  poisonous  substance, 

Oxida'tion,  ofo-id-d'-thun.    The  formation  of  an  oxide. 

Ox'iDJE,  oluf-id.    Compound  of  oxygen  with  an  element  or  a  radical. 

Oxy'oen,  oluf-ljen.  A  gaseous,  non-metallic  element  forming  over 
20  per  cent,  of  atmosphere. 

Oxygenation,  oto-t-jen-a'-shun.    Saturation  with  oxygen. 

O'zone,  6'-z6n.  A  form  of  oxygen  whose  molecule  consists  of  three 
atoms  instead  of  two. 


Pab'ulum,  pab'-U-lum     Latin  for  food. 

Pal' ate,  pal'-at.    The  roof  of  the  mouth,  consisting  of  the  hard  palate 

in  front,  the  soft  palate  behind. 
Pal'atine,  pal'-at-in.    Of  or  relating  to  the  palate. 
Pale,  pal.    Colorless. 

Pal'iative,  pal'-i-a-tiv.    Relieving  but  not  curing. 
Pal'lor.     Paleness,  loss  of  color. 
Palm.    The  hollow  surface  of  the  hand. 
Pal'mar.    Of  or  relating  to  palm  of  hand. 
Palpa'tion,  pal  pre. -shun:    Examination  by  touch  and  pressure  of  the 

hand. 
Palpita'tion,  pal-pit  a' -shun.    Kapid  throbbing. 
Pan'creas.    Long,  Hat   gland   in  the  epigastrio   region   below  tfes 

stomach. 
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Pancreat/ic,  pan-tor.Qt-ik.    Of  or  relating  to  the  pancreas. 

Pan'cueatin,  pan'4cr&*U4n.    A  ferment  obtained  from  the  pancreas. 

Pandem'ic,  jxui-dcm'-ik.    Epidemic  over  a  wide  region. 

Papil'la,  pap-iT-ah.    A  small  nipple-like  eminence. 

Pap'ole,  pap-ul.    A  small  elevation  of  the  skin. 

Paracentesis,  par-at-cn-tf-tii.    Puncturing  of  a  cavity  to  draw  off 
fluid  or  gas. 

Pau'akkin.    White,  waxy  substance  from  petroleum;  wood  tar. 

Parauloh'ulin.    A  proteid  from  blood-serum  and  other  bodily  tissues. 

Paralbumin,  p<ir~<i?-bu-min.    A  proteid  found  in  ovarian  cysts. 

Paiial'y8I3,  par-aT-is-u.    Loss  of  sensation. 

Paralyt'ic,  iwr-al-W-ik.    Of  or  relating  to  paralysis. 

Parai'Db'gia,  iwr-ah-pW-j+ah.    Paralysis  of  lower  .half  of  body  and 
lower  extremities. 

Par'asite,  parf-as-ll.    An  animal  or  a  plant  living  on  others. 

Parasit'ic,  par-ai-it-ik.    Having  the  characters  or  caused  by  para- 
sites. 

Parasiticide,  par-as-itf-i*-  id.    A  remedy  destructive  to  parasites. 

Paren'chyma,  pw-m'-km-ah.    The  essential  elements  of  a  tissue/ 

Parenchymati'tis.    Inflammation  of  the  parenchyma. 

Parenchymatous,  par-en^ktrn'-at-tti.    Pertaining  to  ihe  parenchyma. 

Par'esis.    Incomplete  motor  paralysis. 

Partu'rirnt,  parja'-ri-ent.   .Bringing  forth. 

Parturi'tion,  par-tu-rish'  un.    The  act  of  child-bearing. 

Pas'sion,  pa*h'»un.    A  painful  affection. 

Pab'sevb.    Not  active. 

Pasteuriza'tion,  pa+toor-u~0.''$hun.    The  checking  of  fermentation  by 
heating. 

Patch.    An  area  of  surface  differentiated  from  the  surface  around  it. 

Pathet/ic,  path-etf-ik.    Pertaining  to  the  feelings. 

Pathoobn'ic,  path-O-jen'-ik.    Producing  disease. 

Pathognomonic,  path-op-nO-man'-ik.     Indicative  of  the  nature  of  a 
disease. 

Pattioloo'ical,  patb-6-lcf'ik-al.    Of  orfelating  to  pathology. 

Pathol'ogy,  path-oV-Oje.    Branch  of  medicine  treating  of  diseases. 

Patulous,  ptti'-U-lus     Spread  open. 

Paunch,  pawnch.    The  stomach. 

Prctine'us.    Iliopec tineal  line  and  pubes. 

Pec'toral,  jMV-to-rat.    Pertaining  to  chest. 

Pe'dal,  pS-dal.    Pertaining  to  the  feet. 

Ped'icle,  petf-ik-L    The  stump  or  stalk  of  a  tumor. 

Prl'vic,  pcT-vik.    Of  or  relating  to  the  pelvis. 

Pel'vis.    The  bony  basin  formed  by  the  innominate  bone,  the  sacrum 
and  the  coccyx. 

Pen'dulous  Ab'domen.    Relapsed  state  of  abdominal  walls. 

Penetrating,  pen'-t-trd-ting.    Piercing. 

Pep'sin.    A  ferment  of  the  gaatrio  juioe. 
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Pep'tic,  pcp'-tik.    Of  or  relating  to  digestion  or  to  pepsin. 
Pep'tone.     A  protcid  formed  from  another  by  action  of  pepsin. 
Perception.    The  act  of  appreciating  by  the  senses. 
Pehcola'tion,  per- cu-tiV shun.    Extinction  of  soluble  portion  of   pow- 
dered drug  by  allowing  a  liquid  to  pass  through  it. 
Percus'sion.     Act  of  striking  a  part  to  ascertain  its  condition   by  the 

sound  obtained. 
Peu'fokans,  pet' -fa-rum.     A  nerve  or  muscle  perforating  a  part. 
Pericarditis,  jter-i-kar-di'-tis.    Inflammation  of  the  pericardium. 
Pekk:ar'dium,  pet -f -fair*  de-um.    The  membraneous  bag  enveloping  the 

heart. 
Peuicra'nium,  jicr-ikra'-ne-um.    The  periosteum  of  the  cranium. 
Perimysium,  per. t -mis' -i-um.     The  sheath  around  muscle,  fasciculus. 
Perine'um.     The  space  between  the  anus  and  the  genitals. 
Pe'kiod,  p<'-ri-od.     A  division  or  Interval  of  time. 
Pbrios'teum,  per-c-08,~tc-um.    The  tough,  fibrous  membrane  investing 

a  bone. 
Pkkiosti'tis,  ptr-c-os-tl'tis.    Inflammation  of  the  periosteum. 
Pbristal'sis.     The  peculiar  movement,  like  that  of  a  worm,  by  which 

the  intestines  and  other  tubular  organs  propel  their  oontents. 
Perisystole.    The  interval  of  time  between  diastole  and  systole. 
Peuitone'al,  per-it-on-e'-al.    Of  or  relating  to  the  peritoneum. 
Peritone'um,  per~it-on-V-um.    The  strong  serous  membrane  investing 

parietes  of  the  abdomen. 
Peiutoni'tis,  per-it-on-i'-tis.    Inflammation  of  the  peritoneum. 
PicRYTYriiLi'Tia,  per-it-if-H'-tis.  '  Inflammation  of  the  tissue  about  the 

ciecum. 
Pruox'ide.     An  oxide  with  more  oxygen  than  the  normal  oxide. 
Pkuhi'iua'tion,  per-spir-a'-shun.     Sweat. 
Pkhtif'khous.     Pestilential. 
Pkh'tilknce.     Any  contagious  epidemic  disease. 
Pktk'ciiia,  pctt'-kc-uh.     A  small  spot  due  to  infusion  of  blood. 
Pktko'leum.     Coal  oil. 
Pky'kii's  Glands,  pl'-er's  glanz.     Whitish  patches  of  lymph  follicles  in 

mucous  or  sub-mucous  layers  of  small  intestine, 
\iiiM\i''.i)K,SA,fi'j'ed-(''n<i/t.     Malignant,  rapidly  spreading  ulceration. 
Viikii'oc\TEtf<if/''G'Slt.     A  cell  which  destroys  pathogenic  microbes  or 

oilier  harmful  cells. 
Piiai.an'<;kh,  fu-lan'-ji ~s      The  plural  of  phalanx. 
Piian'tom,/"/i'-*mw.     A  ghost. 
Piian'tom  Tl'mor.     Swelling  resembling  a  tumor  caused  by  puffing 

out  of  tho  abdomen. 
V\\\Wsn\,  far' -inks     The  muscular  membraneous  sac  at  the  back  of 

the  mouth  and  nose. 
Piie'nol./c'-jwJ.     Carbolic  acid. 
Phen'yl,/0i'-#,     The  radical  of  carbolic  acid. 
Piilebec'tasis,  fll-bek'-tas-is.     Dilatation  Of  a  vein. 
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Phlbbi'tis,  fie-bi'-tia.    Inflammation  of  a  vein. 

Phlbbot'omy,  fleb  otf-d-me.    Opening  of  a  vein  for  letting  blood. 

Phlegm,  ./ton.    One  of  the  formerly  supposed  humors  of  the  body; 

mucous. 
Phlegmasia  Al'ba  Do'lens.     Phlebitis  of  the  femoral  vein  in  women 

after  delivery. 
Phlegm  at/ic, fleg-mat'-ik.    Aboundingin  phlegm. 
Phob'phatb,  fosf-fUt .    A  salt  of  phosphoric  acid. 
Phos'phoros,  fotf-for-us.    A  non-metallic  dement,  colorless,  translu- 
cent, and  of  a  waxy  consistence, 
Phthi'sis,  tV-*is.    A  wasting  away. 
Phys'ical,  fitf-ik-al    Of  or  relating  to  nature. 
Phys'ical  Examination.     Examination  of  the  body  to  ascertain  its 

condition. 
Phys'ical  Signs.    Any  sign  of  disease  by  examination. 
Physiol'ogy,  fiz-i-o?-6-je.    The  science  of  the  functions  of  living  bodies 

and  organs. 
Pi'a  Ma'ter,  pi'-ah  ma'-ter.    The  most  internal  of  the  membranes  of 

the  brain  and  cord. 
Pig'ment.    A  dye-stuff  or  coloring  matter. 
Pil'lab.     Any  supporting  structure. 
Pipette',  pip-tV.    A  tube  for  withdrawing  or  adding  small  quantities 

of  liquid. 
Pis'iform  Bone.    Small  round  bone  on  ulnar  side  of  proximal  row  of 

the  carpus. 
Pit  of  Stom'ach.     The  epigastrium. 
Pit'ting.    The  formation  of  pits  in  the  skin. 
Placen'ta,  pld-sen'-tah.    The  flat,  circular,  vascular  structure  in  the 

uterus  forming  a  medium  of  communication  between  mother  and 

child. 
Plague,  plag.    A  disease  resembling  typhus  spreading  in  epidemics 

over  Africa,  Asia,  Europe  and  America. 
Plan'tar.     Of  or  relating  to  the  sole  of  the  foot. 
Plan'tar  Arch.     Arch  of  arteries  in  the  sole  of  the  foot. 
Planta'ris,  plan-ta'-ru.     An  extensor  muscle  of  the  foot. 
Plas'ma,  plaz'-mah.    The   fluid  portion   of  blood   containing  the  cor- 
puscles. 
Plas'tic.     Building  up  tissue. 

Platys'ma  Myoi'des.     Broad,  thin  muscle  on  side  of  neck 
Pled'get,  pled'-jet.     A  small  compress. 
Plkth'ora.     Condition  marked  by  fullness  of  blood  vessels. 
Pleth'oric.     Relating  to  or  marked  by  plethora. 
Pleu'ra,  plu'-rah.     The  serous  membrane  lining  thorax  and  investing 

lungs. 
Pled'risy,  Pleuri'tis,    plu'-ris-e,  plu-ri'-tis.     Inflammation   of   plea 

>  with  exudation  into  its.cavity  f 

Pleuro-pneumo'nia.  "  Pneumonia  combined  with  pleurisy. 
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Plbx'to.    An  interlacing  network  of  nerves  or  veins. 

PwKUMOCoc'cua,  n&-m&-kokf-u*.    The  diploooccus  pneumonia. 

Pxbumom'ic,  nO-*non'-£fc.    Relating  to  or  affected  with  pneumonia. 

Pmeumoni'tis,  nu-mon-i'-tu.    Pneumonia. 

Poi'soh.    A  substance  which  when  applied  to  the  body -causes  injury 
or  derangement. 

Pol'lbx.    The  thumb. 

Pollu'tioh,  pol-U'-shun.    Emission  of  semen  without  ooitus;  contam- 
ination. 

Polyclinic,  poU*ktin''{k.    Clinic  or  hospital  for  treating  all  kinds  of 
diseases. 

Pol'ypoid,  pof-ip-oid.    Relating  to  or  resembling  a  polypus. 

Pol'ypus,  po?4p*v8.    Smooth,    ped undated    tumor   from   a    mucous 
surface. 

Po'mum  Ada'mi,  p&-mum  ad-W-mi.    Projection  on  fore  'part  of  neok 
caused  by  anterior  part  of  thyroid  cartilage. 

Pons,  pom.    A  bridge. 

Pons  Vabo'lii.    Square  portion  of  medullary  matter  connecting  cere- 
brum, cerebellum  and  medulla  oblongata. 

Poplttr'al,  pop-tit-P-al.    Of  or  relating  to  the  bam. 

Poplite'al  Space.    Lozenge-shaped  area  baok  of  knee. 

Po'bous,  pO'-rus.    Filled  with  pores. 

Pob'tal.    Of  or  relating  to  the  porta  hepatis. 

Post'-caya,  pOitf-kav-dh.    The  inferior  or  ascending  vena  cava. 

Posts'rior,  po*4£-rt-or.    Situated  towards  the  rear. 

Post-mor'tbm.    After  death;  examination  of  a  dead  body. 

Pouch.    A  pocket-like  cavity. 

Pou'part'b  Lig'ament,  poi/'partz.  Lower  border  of  aponeurosis  of 
external  oblique  between  anterior  spine  of  ilium  and  spine  of 
pubis. 

Prb'-cava,  prf-hav-ah.    The  descending  or  superior  vena  cava. 

Precip'itant,  pre-$ip'-ti-ant.    A  substance  which  causes  precipitation. 

Phecip'itate,  pre-rip'-it-Ht.  To  cause  a  substance  in  solution  to  settle 
down  as  a  deposit. 

Precob'dia,  pre-Tcor'-deah.    The  epigastric  region. 

Pbedisposi'tion,  pre-dii-pfhzish-itn.  Condiiion  of  the  system  disposing 
to  a  disease. 

Preg'nancy.     Being  with  child. 

Preg'nant.    With  child. 

Premon'itory,  pre-mon'-it-fj-re.     Giving  warning. 

Pro'ckss,  pro'-scs.    Projecting  point  or  eminence  of  bone. 

Procrea'tion,  prO  kre-a'- shun.     Act  of  generating  or  begetting. 

Prognosis,  ])rog-n?)''9i3.     Prediction  of    progress  and  termination  of 
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Prolific,  prfrHf-ik,    Productive,  fruitful,  fertile. 

Prominence.    Ad  eminence. 

Prona'tton,  prO-n&'-shun.    Act  of  turning  palm  of  hand  downward. 

Prophylactic.  prOfilroK'tik.    Warding  off  disease. 

Prophylax'is,  prO-fil-aki-U.    Prevention  of  disease. 

Prosec'tor,  prO-sekf-tor.  One  who  prepares  a  cadaver  for  demonstra- 
tion. 

Pbos'tate  Gland.    Large  gland  below  neck  of  bladder  in  the  male. 

Protective,  prO-UV-tiv.  A  water-proof  material  used  In  surgical 
dressings. 

Pro'tbids,  prff-tidz.  One  of  a  class  of  albuminoid  compounds  forming 
constituents  of  the  bodily  solids  and  fluids. 

Pro'topla8M.    Physical  basis  of  life.      Constituent  of  cells. 

Pro'toplast,  prO'-W-plast.    A  oell  without  acell  wall. 

Prox'imal,  Proximate,  prokfim-al,  prokf-im-IU.  u  End  nearest  the 
trunk  of  the  body. 

Pseu'do-croup,  tft'-dd-kroop.    Larngismus  stidulus.    False  croup. 

Pseu'do-cyr'sis,  suf-dG-ri-?'$is     False  or  spurious  pregnancy. 

Pso'as,  tf-as.    One  of  the  two  muscles  of  the  loins. 

Pto'matnes,  ffl-m&'ins.  Alkaloidal  substance  formed  during  putrefac- 
tion. 

Pto'si8,  to'  ns.    Dropping  of  the  upper  eyelid  from  paralysis. 

Pu'berty,  pU'ber-te.    Age  at  which  generative  organs  become  active. 

Pu'bes,  pu'-btz.  The  bones  forming  the  symphysis,  the  anterior  part 
of  the  pelvis. 

Pu'bic,  pu'-bik.    Pertaining  to  the  pubes. 

Po'dic,  p&'-dik.    Relating  to  the  pudendum. 

Pu'erile,  pfV-er-il     Childish. 

Puer'pera,  pu-er'-per-ah.    A  woman  in  child-birth. 

Puer'peral,  pii-tr'-per-aX.    Of  or  pertaining  to  child-birth. 

Puer'peral  Convulsions  (Eclampsia).  Convulsions  preceding  deliv- 
ery, or  after  the  birth  of  a  child. 

Puer'peral  Fever.  Fever  caused  by  infection  during  child-birth, 
accompanied  by  peritonitis,  cellulitis,  septicaemia,  etc. 

Pul'monary,  Pulmon'ic.    Of  or  relating  to  the  lungs. 

Pulmonl'tis,  pul-mon-i'-tit.    Inflammation  of  the  lungs. 

Pulsa'tion,  puU-a'-shun.    A  beating  or  throbbing  of  a  vessel  or  part. 

Pulse.    The  regular  expansion  of  an  artery  felt  by  the  finger. 

Ponc'ture,  punkf-tur.    To  penetrate;  act  of  pricking. 

Pun'gent,  pun'-jent.    Sharp,  penetrating. 

Pu'pil,  pu'-pU.    The  round  opening  in  the  center  of  ihe  iris. 

Pu'riform,  pu' -re-form.    Resembling  pus. 

Pu'rulent,  puf-rulmt.    Quality  of  being  purulent.    Containing  pus- 

Pus.     A  thick,  cream-like  fluid  resulting  from  inflammation. 

Pus'tule,  pus'-tut.    A  small  elevation  of  ihe  cuticle  containing  fluid. 

Putrefaction,  pu-trefdkr-sfiun.  Decomposition  of  animal  matter 
-  caused  by  the  action  of  putrefactive  micro-organism*. 
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Putrrs'encb,  pu-treZ-ens.    Undergoing  decomposition. 

Pu'trebcine.  pu'-fr«r.*n.     Liquid  ptomaine  from  putrefying  matter. 

Pu'trid,  pii'-trid.     In  a  high  state  of  decomposition. 

Pu'trid  Fever.    Typhoid  typhus. 

Pye'mia,  pi-?-me-ah.    Septic  infection  caused  by  absorption  of  germs 

of  suppuration,  and  marked  by  abscesses,  accompanied  by  chills, 

fever  and  perspiration. 
Pylor'ic,  pi-lar'-ik.    Of  or  relating  to  the  pyloris  or  lesser  end  of  the 

stomach. 
Pylo'rus,  pi-lo'-rv*     The  smaller  opening  in  the  stomach  leading  into 

the  duodenum. 
Pyr'amid.    A  oone-shapel  eminence  of  an  organ. 
Pyram'toal.    8 h aped  like  a  pyramid. 
Pyrrt'ic,  pi-ref-ik*    Of  or  relating  to  or  marked  by  fever. 
Pyrex'ia.  pi-reks' -e-ah.    A  rise  of  temperature  above  99. 


Q 

Quadran'gular,  cwod-rantf-gu-lar.     Having  four  sides;  square-shaped. 

Quadra 'tub.  kwod^rii'-tus.    An  oblong  muscle. 

Qualitative,  kioof-it-d  tic.    Pertaining  to  the  quality. 

Quantitative,  facon'-tit-d-tiv.    Pertaining  to  the  quantity. 

Quantiv'alrncr,  fctocn  tiv'-al-m*.  The  combining  power  of  an  element 
or  radical. 

Quarantine,  hwr'-an-ttn.  The  period  during  which  vessels,  cars, 
carriers  or  people  from  an  infected  part  are  prohibited  from  enter- 
ing a  healthy  one. 

Quick'kning.  The  flrsi  perceptible  feeling  of  the  movements  of  the 
child  in  utero. 

Quin'sy      Tonsilitis;  inflammation  of  the  tonsils. 

Quiz,  faoiz      Instruction  by  questions  and  answers. 


Rac'emobr,  raJ-f-mos.     Resembling  a  bunch  of  grapes. 

Ra'dial,  ra'-de-al     Of  or  pertaining  to  the  radius. 

Rad'ical.     Thorough,  directed  to  thi»  cause. 

Ra'dius.  ra'-de-us.      The  long  bone  on  the  thumb  side  of  the  forearm. 

Ramifica'tion,  ram-if-ik-a'-$hun.     Division  into  branches. 

Ra'mu8,  rn'-mus.  A  branch,  especially  of  an  artery,  vein  or  nerve; 
when  applied  to  bone  means  a  division. 

Rasti.     An  eruption  on  the  skin. 

Rbac'tion.  rc-akf-$hun.     Counter-action  or  opposite  action. 

Recrptac'ulum  Chy'li,  ri'tep-takf-u-lum  ki'-fi.  The  lower  expanded  por- 
tion of  the  thoracic  duct. 
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Rec'tal,  rikt-tal.    Of  or  pertaining  to  the  rectum. 

Re£2tom,  rekf-tum.    The  last  portion  of  the  large  Intestine,  about  nine 
t    inches  in  length. 

Rectus,  rekf  tut.    Straight  muscle. 

Reflection,  re-fittf-shun.    A  turning  back,  a  bending. 

Re'gion,  rp-jun.    A  particular  portion  of  the  body. 

Re'gional,  rc'-jun-al.  -Of  or  pertaining  to  a  region. 

Reg'ular,  retf-U-lar.    According  to  rule,  normal. 

Reoukgit  a'tion,  re-gerjit-a'-shun.    A  casting  up  of  food;  a  flowing 
backward  of  fluid. 

Reinpec'tion,  re-infekf-shun.    Infected  a  second  time. 

Reinocula'tion,  re-in-ok-u-la'-shun     Inoculated  a  second  time. 

Relaxation,  re-laks-d'shun.    A  loosening. 

Reme'dial,  rem-P-di-al.    Acting  as  a  remedy. 

Remission,  re-mish'-un.    An  abatement  or  diminution  of  the  symptoms 
of  a  disease. 

Remit'tent,  re-mitf-ent.    Abating  at  intervals. 

Remit'tbnt  Fever.    Malarial  fever  with  remissions. 

Re'nal,  re'-nal.    Of  or  pertaining  to  the  kidneys. 

Resid'ual,  rz-zid'-ual.    Remaining  portion,  left  behind. 

Re8Pira'tion.     Breathing,  act  of  taking  air  into  and  expelling  it  from 
the  lungs. 

Respir'atory,  res-pir'-a-tO-re.    Of  or  pertaining  to  respiration. 

RE8U8CIT a'tion.    Act  of  restoring  to  life  one  in  a  state  of  suspended 
animation. 

Ret'ina.    The  internal  nervous  coat  of  the  eye,  formed  by  the  expan- 
sion of  the  optic  nerve. 

Retrac'tor.     Instrument  for  drawing  aside\tbe  edges  of  an  incision. 

Rheum'atism,  Tum'-aUum.    Constitutional  disease  in  which  the  joints 
and  muscles*  are  inflamed  and  painful. 

Rhbuh'atoid,  rum'-at-(rid.»  Chronic  -inflammatory  condition  of  joints. 

Ri'gor,  ri'gor.    A  chill,  a  stiffening. 

Ri'gor  Mor'tis.    State  of  rigidity  after  death,  .due  to  nervous  contrac- 
,   tion  and  coagulation  of  muscle  plasma. 

Rigid'ity,  rij-id'-U-e.    A  stiffening  of  a  part. 

Rota'tor,  ro-ta'-tifr.    A  muscle  which  rotates  a  part. 

Rube'ola.     False  or  German  measles,  an  infectious  disease  resembling 
measles. 

Rudimbn'tary,   ru-dim-en'-tare.     Imperfectly  or    incompletely  devel- 
oped. 

Rup'ture,  rup'-tur.     Breaking  or  bursting  of  a  part;  a  protrusion  of  a 
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8a'cbum,  mVkrum.    The  triangular  bone  above  (he  coccyx. 

8au'ittal,  *q?-it-al    8haped  lik«  an  arrow*. 

8a'go  8plbsm.    A  spleen  in  which  the  malpiglan  corpuscles  are  de- 
generated, forming  white  patches  like  sago  grain. 

Saljcyl'ic  Acid,  sal-is-it-ik.    A  crystalline  substance,  highly  antiseptic, 
found  in  plants,  also  obtained  from  carbolic  acid. 

8a'line,  stVUn.    Salty. 

Sali'va,  #7-ti'-rah.    The  fluid  secreted  by  the  salivary  glands. 

8al'ivary,  &f\t4o-a-r$.    Of  or  relating  to  the  saliva. 

8alt.    Sodium  chloride. 

8altte'ter,  tawU-jK'-ter.    Potassium  n Urate. 

Salts,  satcttz.    Magnesium  sulphate. 

San'itary,  8an'itd-re.    Pertaining  to  or  promoting  health. 

Sathb'na,  saf'&'nah.    The  saphenous  veins. 

Saponivica'tion,  sap-on-if-tic-a'-shun.    Conversion  into  soap. 

Safrs'mia,  sap-re'-me-ah.     Blood  poison  caused 'by  the  entrance  or  sep- 
tic products  into  the  blood. 

8ap/bixe.     A  ptomaine  from  decaying  flesh. 

8akci'na,  sarsi'-nah.     A  genus  of  microbe. 

Sarcolem'ma     A  membraneous  sheath  enclosing  a  fiber  of  voluntary 
muscles. 

Sab'coma.     A  tumor  of  embryonic  connective  tissue  cells. 

Sarco'matou8,  sar-ko'- mat-us.     Pertaining  to  a  sarcoma. 

Satuba'tion.    The  state  of  a  solvent,  which  has  dissolved  as  much  of 
a  body  as  it  can  contain. 

Scab,  ikab.     A  crust  formed  on  the  cuticle,  over  a~wound  or  ulcer. 

Sca'bibs,  ika'-bi-ez.     Itch,  a  contagious  skin  disease. 

Scald,  skawld.     A  burn  caused  by  hot  liquid. 

Scalp'el,  shot -pel     A  small  straight  knife  with  a  convex  edge. 

Scaph'oid  Ab'domen.     Boat  shaped. 

Scap'ula,  skap'-u-lah.     Flat  triangular  bone  of  the  shoulder,  shoulder 
blade. 

Scarf'skin,  8karf'-8kin.     The  cuticle  or  epidermis. 

Scarifica'tion,  skar-if-ik-a'-shun.  Act  of  making  small  superficial  in- 
cisions on  the  skin. 

Scarlatina,  skar-lat-t'-nah.     Scarlet  fever,  an  acute  contagious  disease. 

Scar'let  Fe'ver,  »kar'-Ut  tT-ver      Same  as  scarlatina. 

Scarpa's  Triangle,  xkar'-paz  trl'-any-yl.  Triangle  at  upper  anterior 
portion  of  thigh,  bounded  above  by  Poupart's  ligament,  on  the 
outside  by  sartorious  muscle,  on  the  inside  by  the  adductor  longus. 

Scir'khus,  Scia'kuk.  8kir,-u».     Hard,  stone-like  in  texture. 

Scleiioi'ic  8klc-rot'~ik.     The  outer  coat  of  the  eye. 

Scrok'ulous,  skrof-ii-lus.  Having  or  of  the  nature  of  scrofula;  tuber* 
culous  swelling  of  glands. 

Scro'tal,  8crd'-tal.     Of  or  pertaining  to  the  scrotum. 

S^ro'tum,  tcro'-tum.     Pouch  containing  the  testes  and  spermatio  oord. 


SELF  PRONOUNCING  DICTIONARY.  SIT 

Scuu'vr.    A  disease  produoed  by  improper  food;  a  variety  of  purpura. 

Seba'cbous,  &b&'-9he-u$.    Of  or  relating  to  a  gland  secreting  sebum. 

Secondary,  Bskf-an^Ul-re.    Second  in  order,  following  something  else. 

Sbcbe'tion.  Function  of  the  body  by  whioh  various  substances  are 
separated  from  the  blood,  tissues,  etc.:  the  substance  thus  sep- 
arated. 

Secre'tory,  *Z-kr& -fa-re.    Of  or  pertaining  to  secretion. 

Sec'tion,  $ek' -shun.    A  cut,  or  cut  surface.    The  act  of  cutting.' 

Sed'entary,  sed'-m-td-re.    Sitting,  requiring  a  sitting  position. 

Sed'imrnt.     A  spontaneously  formed  precipitate. 

Seg'ment.     A  portion  separated  from  a  part. 

Self- infkc'tion.    Infected  by  a  poison  generated  within  the  body. 

Semi-lu'nar  Valves.    Valves  shaped  like  a  half  moon. 

Semi-meubrano'sis,  sem^l-mem-bran-d'-ris.     Half  membranous. 

Seni'lis,  se-niU*.     Arcus.     Ring  formed  around  the  cornea  in  old  age. 

Sehil'itt,  se-niF-it-e.    Old  age. 

Senba'tion,  sensa'-shun.  A  feeling;  an  impression  made  on  thje  organs 
of  sense  by  an  outward  influence. 

8bb'soby,  Mn'-ad-re.    Pertaining  to  sensation. 

8ep,8Ine,  sej/sin.  Poisonous  ptomaine  from  decaying  yeast  and  ani-3 
mal  matter  in  a  state  of  putrefaction. 

8ep,8I8,  sep'sis.    Poisoning  by  putrefactive  matter. 

Septe'mia,  Septcce'mia,  sep-tef-me-ah,  sep  tis-tf-me-ah.  8tate  of  disease 
in  which  putrefactive  bacteria  are  found  in  the  blood. 

Sep'tic,  tep'-Wc.    Pertaining  to,  or  due  to  putrefaction. 

Sb'rous,  eef-rus.    Of  or  pertaining  to,  or  resembling  serum. 

Ser'rated,  wr'-o-kd.    Indented  like  teeth  of  a  saw. 

Sb'rum,  sef-rum.  A  thin  fluid  of  a  serous  nature,  secreted  by  the  serous 
coverings  of  the  viscera. 

Sheath,  sheth.  Covering  of  a  nerve,  the  neurelema;  covering  of  arter- 
ies and  vessels,  usually  derived  from  the  deep  fascia. 

Ship  Fever.    Same  as  typhus  fever,  due  to  overcrowding  in  ships. 

Shock.  A  depressed  condition  of  the  system  due  to  sudden  mental 
emotion  or  injury. 

Sight,  sit.    The  act  or  power  of  seeing. 

Sig'moid.    Shaped  like  the  letter  S. 

Simulation,  tim-u-W-thun.    Counterfeiting  or  pretending  disease. 

Skel'eton.    The  bony  framework  of  the  body  of  an  animal. 

SKiAG'RAPnY,  8ki'Ogf'ra-fei(See  X-rays).     Act  of  producing  a  skiagraph. 

Skull.     Bony  framework  of  head  and  face. 

Slouch,  sluf.    a  portion  of  dead  tissue  debris  in  a  living  part. 

8mall-pox.    (See  Variola.) 

Soft'rning.     Act  of  becoming  soft. 

Sole,  s6l.    Bottom  of  the  foot. 

Sole'ub,  8&W-U9.    Large  muscle  entering  into  formation  of  the  calf  of 
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Soui'TtON,  i6'lu'-*hun.     A  liquid  containing  Bolids  winch  have 

dissolved. 
Sokat'ic,  t'i-mae-ik.    Death  of  the  whole  body. 
Somkik'krous.     Pertaining  lo  sleep. 
Son 'no  lent,  aimt'-ni'ilenC.     A  slate  of  Incomplete  sleep. 
Spasm,  tpa&H.    A  sudden  involuntary  contraction  of  muscles. 
Specik'ic      A  specific  remedy;  relating  to  it  species. 
Sprcip'ic  Orav'itv.     Weight  of    a    body    compared    with     an     < 

volume  of  another. 
Skkthiat'ic  Coito.     Cord  leading  from  the  testes. 
SmiNt-'i'mt.  ifing/Ster.     A  ring-shaped  muscle. 
Spi'nai,.  tpC-nttl.     Of  or  pertaining  to  the  spine. 
Spi'sal Canal.     Canal  extending  througli  thespinal  column,  and 

mining  the  spina)  cord. 
Spi'nai.  Cot.'umn.    The  back-bone. 

BrrttAL  COHD.     Cord  leading  from  medulla  oblongata  lo  sacrum. 
Spi'itAL,  rpi'-ral.     In  the  shape  of  a  coil. 
8p[hil'lu»,  tpirtt-um.    A  genus  of"  microbe,  spiral  in  shape. 
Splanch'sic,  tplangh'-nik.     Pertaining  lo  the  viscera. 
Spleen.     A  purple-colored  orgun  situated  in  left  hypochondriac  ap 

near  groat  end  of  the  stomiich. 
Bplbkn'-puli',  *pl'~n'-pv!p.     The  proper  pulp  or  .tissue  of  the  skin. 
Spon'oIkOiim,  tpun'-je-fana.     llaving  the  appearance  of  a  sponge. 
Spontaneous,  tpon-Ui'-nc-ii*.     Voluntary.    Occurring  without  exle 

Sporad'ii\  npnr-adik.     Occurring  in  places  not  widely  diffused. 
Spore,  fp'/r.     A   reproductive   cell,    found    in   some  of   the   vegeti 

micro-organisms. 
Spot'teii  Fe'vkh.     Oretiro  spinal  fever. 
Spu'tum,  uptt'-tvm.     Matter  s]iil  out  of  the  moolh. 
S^ua'ma,  fkinV-mi'h.     A  scale. 
SyuA'WHJB,  rkiM'-mit*.     Of  or  relating  lo  a  scale. 
Ara'Mtj.  ntii'-nu.     A  stoppage,  especially  of  the  circulation. 
Statib'tick,  KUi-iia'-lik'.     Records  of  eases. 
Stl'arin,  tfi'-ir-iii.     A  white  crystalline  larmier. 
SrB'No'sor  Stkn'son'm  Dot.    The  duct  leading  from  the  parotid  gla 
Rt«no'*ih,  *tr-n'i'-»<*.     Contraction  or  narrowing  of  a  canal  or  part. 
Btkr  ii.!'.      Not  cuiiiaiiiing   micro-organisms.     Burren,  not   produo 

young. 
Stain u/a'tion,  jt/er-if-fc-ti'-hwi.     Process  of  rendering  objects  ase pi 
Stbr'nai..     Of  or  pertaining  to  Hie  sternum. 
BtKK'HOU.      The  breast  bone. 
Btbr'tor.     Sonorous  breathing";  snoring. 
Stetii'oscope.     Instrument  for  recording  condition  of  the  lungs  I 
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Stool.    A  movement  of  the  bowels. 

Strang'ulated  Her'nia.    Ad  irreducible  hernia. 

Stkangula'tion,  strangu-la'-shun.    Of  or  affected  with  strangulation* 

Stra'tom,  stm'-tum.     A  layer  of  tissue. 

Stric/ture,  strik'-tur.    A  narrowing  in  a  canal,  tube  or  duct. 

Stroke,  sir  ok.     A  sudden  attack  of  disease. 

Struc'ture,  struk'tur.    Pertaining  to  the  structure  or  tissue  of  a  part. 

Strumous,  strfi'-mtu.    Scrofulous. 

Stu'por,  stu'-por.    A  state  of  unconsciousness. 

Subacute',  sub-ak-fU'.    Moderately  acute;  between  acute  and  chronic 

Subarachnoid,  sub-ar-ak'-noid.    Beneath  the  arachnoid  membrane. 

Subclavian,  sub- kid' -vi- an.     Beneath  the  clavicle. 

Subclavicular,  sub-kla-vikf-u-lar.     Beneath  the  clavicle. 

Subcuta'neous,  sub-ku-ta'-nt-vs.     Beneath  the  skin. 

Sub'ject..    A  cadaver,    (b)  A  living  person  upon   whom  experiments 

are  being  performed. 
Subjective.     A  symptom  perceived  by  the  patient  only. 
Sub'limate,  mb'-lim-Cit.    The  substance  obtained  by  sublimation. 
Sub'limatk,  Corro'sive.     Bichloride  of  mercury. 
Subljma'tion,  *ub-lim-a'nhun.    The  act  of  causing  a  solid  substance  to 

vaporize  without  undergoing  fusion. 
Suffoca'tion,  8vf-o-ka'-8hun.    Stoppage  of  respiration. 
Suffu'sion,  auf-ii'  zhun.    Superficial  extravasation  of  blood. 
Suggilla'tion,  mj'il-d'-shun.     A  bruise  or  an  ecchymoses. 
Sul'cated,  suV-ka-ted.    Marked  by  sulci;  furrowed,  grooved. 
Suj/piiate,  sul'-fat.    A  combination  of  sulphur  with  a  base.  , 

Sul'phur,  auV-fer.     A  non-metallic  agent  used  in  fumigation  of  apart* 

ments. 
Sulphu'ric  Acid.    Colorless  caustic  liquid  (H2SO<). 
Sunstroke.    Overcome  by  excessive  heat.     (See  insolation.) 
Superficial,  su-per-fish'-al     Upon  or  near  the  surface. 
Supe'rior,  m-ptf-ri-or.     Higher,  situated  above. 
Supination,  su-pin-a'-slun.    Act  of  turning  the  palm   of  the  hand* 

upward. 
Su'pinator,  su'-pin-d'tor.     A  muscle  causing  supination. 
Suppression.     A  complete  stoppage  of  a  secretion  or  an  excretion.. 
Scfpura'tion,  rup-u-rd'-shunS  The  formation  or  discharge  of  pus. 
Suspended  Animation.     Condition  simulating  death. 
Swel'ling.     An  enlargement  of  a  part. 
Sympathetic.     Pertaining  to  sympathy. 

Symp'tom.  simp'tum.    An  evidence  of  disease  or  a  patient's  condition. 
Symtomat'ic,  simrto-mat'-ik.     Pertaining  to  symptoms. 
Syn'cope,  sin'-ko-pe.     Fainting  or  swooning. 
Syno'via,  sin  d'-ve-ah.    The  viscid  fluid  of  the  cavities  of  Joints: 
Synovitis,  sin-O-vl'tis.     Inflammation  of  a  synovial  membrane. 
Syn'thesis.     Formation   of    a  chemical   compound    by  union  of  its 

*  elements. 
Synthet'ic.     Pertaining  to  or  formed  by  synthesis. 
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Syphilids,  *&'&(&.    A  outaneous  manifestation  of  syphilis. 

Syph'ilis,  qf'ilris.    A  chronic  infectious  venereal  disease,  with  outa- 
neous and  other  structural  lesions;  three  stages — primary, 
ondary  and  tertiary. 

Syr'inge,  nr-inj.    Instrument  for  injecting  liquids. 

8y8'tem.    The  entire  body. 

Systematic.    According  to  a  system,  methodical. 

8y8TBM/ic.    Pertaining  to  the  whole  organism. 

Sys'tolb,  8is?40-#.    The  period  of  contraction  of  the  heart. 

SYeroi/ic.    Pertaining  to  the  systole. 

i  - 


Tabefac'tion,  tab  e-fdkf -than.    Emaciation. 

Ta'bes,  td'-bez.    Wasting  away;  tuberculosis  in  lymphatio  glands  of 

children. 
Ta'ble,  ta'-bl    A  flat  plate  of  bone. 
Tac'telb,  taJS-til.    Pertaining  to  touch.       • 
Tal'ipbs,  taf-ip-ez.    Club  feet. 
Tam'pon.    A  cotton  plug. 
Tan'nic  Acid.    Astringent  and    haemostatic  powder  of  a  yellowish 

color  (Cl€Hl008). 
Tan'kin.    Same  as  above. 

Tap'pino.    Puncturing  a  cavity  to  draw  off  fluid  or  gas. 
Tak'8al.     Pertaining  to  the  tarsus. 

Tar'su8.    The  bones  forming  the  instep,  seven  in  number. 
Tartar'ic  Acid.     White  powder  from  tartar  and  plants  (C4HtOt). 
Temperament.    The  peculiar  disposition  of  an  individual. 
Tem'perature.    The  degree  of  heat  eliminated  by  a  body. 
Tem'poral,   tem'-pfi-ral.      Pertaining    to    the    temple.    Region   orer 

frontal  bone. 
Tenaculum,  tm-ak^-u-lum.     A  sharp,  hook-like  instrument  for  holding 

a  tissue. 
Ten'dinous.    Of  or  relating  to  tendon. 

Ten'don.     A  white,  fibrous  cord  attaching  a  muscle  to  a  bone. 
Tenes'mus.     Painful,  ineffectual  straining  to  evacuate  the  bowels. 
Ten'otome,  tm'-n-tvm.     Instrument  for  dividing  a  tendon. 
Ten'sion.     State  of  being  stretched. 
Ten'sor.     A  muscle  that  stretches. 
Ter'tiary,  Ur-she-a' -rt.    The  third  stage  of  a  disease. 
Ter'tiary  Syph'ilis.    Third  stage  of  syphilis. 
Test.     An  examination.     A  trial. 
Test/es,  te*f-tz     Plural  for  testicle. 
Test-paper.    Paper  used  to  test  for  alkalies  and  acid;  litmus  paper 
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Tet'ahtnb.    Ptomaine  made  from  cultures  of  bacillus  of  tetanus. 

Tbt'anus.  A  disease  with  persistent  spasmodic  cpntraction  of  volun- 
tary muscles  (look-jaw). 

Thbr'mic.    Insolation. 

Ther'mic  Fever.    Sunstroke. 

Thigh,  thl.    Part  of  leg  above  the  knee. 

Thigh  Bone.    The  femur. 

Thoracic,  thO-rat-ik.    Of  or  pertaining  to  the  thofax. 

Thoracic  Duct.    Chief  duct  for  collecting  the  lymph  of  the  body. 

Tho'rax,  tho' -racks.  Part  of  body  above  the  diphragm,  extending  to 
the  root  of  the  neck  and  containing  the  heart,  lungs  and  great 
'  vessels. 

Thrombo'8I8,  throm-bO'-tis.    The. development  of  a  thrombus. 

Throm'bus.     A  plug  in  a  vessel  (formed  where  found. 

Thymic,  thi'-mik.    Pertaining  to  the  thymus  gland. 

Thy'mol,  ti'-mol  Colorless,  antiseptic  substance  of  a  crystalline 
nature  (C10HwO). 

Thy'mus,  thl'-mus-   A  bi-lobed  organ  in  the  neck  of  children. 

Thy/roid,  thV-raid.    Pertaining  to  the  thyroid  structure. 

Thyroid  Car'tilagb.  Cartilage  found  in  the  larynx,  being  the  largest 
of  the  laryngeal  cartilages. 

Tht/roid  Gland-.  Reddish  organ  in  front  of  and  on  either  side  of  the 
trachea. 

Tib'ia,  tiV-e-ah.    The  inner  and  larger  bone  of  the  leg. 

Teb'ial,  tti/-+al.    Of  or  pertaining  to  the  tibia. 

Tis'sue,  tish'-u.    A  collection  of  cells  or  fibres  forming  a  structure. 

Tol'erance.    Power  of  endurance 

Tone.     A  state  of  normal  tension  and  vigor. 

Ton'ic.     An  agent  increasing  bodily  tone  or  vigor. 

Ton'iospasm.    A  spasm  continuing  without  exacerbation. 

Tonic'itt.    Condition  of  being  in  health  and  vigor. 

Ton'sil.  Small  ovoid  organ  between  the  anterior  and  posterior  pillars 
'   of  the  fauces. 

Tonsili'tis,  Um-tQ-i'-tiB.    Inflammation  of  the  tonsils. 

Topog'raphy,  td-pog'-ra-fe.     A  dascrlption  of  places  or  regions. 

Tor'cular  Heroph'ili,  tor'-hu-tar  Jter-off'-iM.  Depression  in  occipital 
bone,  formed  by  confluence  of  the  lateral  and  longitudinal  sinuses. 

Tor'pid.     Sluggish;  not  acting  in  a  healthy  condition. 

Tor'sion,  tor'-thun.     A  twisting. 

Toxal'bumins.  toks-aT-bu-mim.    A  poisonous  albumin,  the  product  of 


1 _A I_ 


THE  ART  A3TD  9CTOCE  Of 


trees':. 

'ckzal.  t*?-&.~€L     Pertalt.xg  to  lie 
TftA£-KE&r'c-«T.  fr5-**-*r-£-»«L    Opera£:oc  of  cattiag  taao  tfce 
T*aCt>mi     Act  cf  F*:i-£g  or  draw-.s^. 
Tzascy.  ir*s*     A  profCw-<l,  caoaicra*  tieep. 
Tzajfitoua'ticy.  *ra^^»F.*A»a     DcgciB«  attorn; 

axorpbes^s- 
TmASfrr/fcXS,  frxs»/w''4**».     lairoduetxKt  of  saline 

of  ^ce  perse  d  into  the  veits  of  aociher. 
T»as«lc'cid.  trams-&md.    Transparent. 
Taasstda'tio*      A  pa«aing  through  a  part. 
Tiii/iTia.     Lying  cross  vise:  from  side  to  side 
TbacTma,  fra^-aiaA     A  wooed. 

T&acmai'k:.  tra*-M6f*-«k.     Pertaining  to  or  caused  by  an  injury. 
Tkac'mati&m.  Creir/'fliat-sm.     A  wcund. 

TsxAT'tfcrT.  trif-meni.    The  management  and  care  of  a  subject. 
Tar'cxps,  frf-ajpt.     Three-headed  muscle  of  apper  arm. 
Tb;chi'va  Spiea'lie.  tr%k-V-%a/.  ipi-ri'-iu.     Worm  found  in  ■maeles  of 

the  ho*. 
TaicHrxo'sLs.     Disease  produced  by  eating  pork  infected  with 
Tnjct>/pii>f  tri'ku/  pid.     Having  three  cusps. 
TanuRA'Tios,  tret  u  r*?-$hun.     Reduced  to  powder  by 
Tiu/car,  trV'hir.     An  embalming  needle. 
Troch'lea,  tro¥&-aA.    A  pulley- like  surface  or  structure. 
Trc5'<;ated,  tnin'ka-ted.    Cut  off  abruptly. 
Thr;!CK.     The  body  without  head  and  limbs. 
T»:'ber/;le,  M'-i-?r-££     A  small  eminence  or  nodule. 
Ttbee'culab.  t'l-ber'-ku-lar.     Of  or  pertaining  to  tubercles. 
Tt'fcKfcci'LO'siA.  tu-bcr-lcu-lS-rii.     Specific  infectious  contagious  di 

'corr.umptionj  caused  by  bacillus  tuberculosis. 
Tv BEROa'iTT,  tu-ter-oi/ He.     A  broad  eminence  upon  a  bone. 
T';* KFA'/TfON.  tu-rrv -fat? -shun.     Swellingtof  a  part. 
T*"'mor.  zu'-mz/r.     A  swelling:  a  morbid  growth  of  new  tissue. 
Tr'MOA,  tu'-nik-ah.     A  coat  of  the  surface  of  the  eye;  external  coat  of 

artery. 
T'  si*,.     A  coat  or  lining  membrane. 

T'.'ROKr/cEK'jK.  Ur-gtJ -eri*.     Swelling  or  turgescence  of  a  part. 
Tru'MD.  ttr'jid.     Sw',l!^n;  congested. 
Ti'Mi'A.fi'rEf*.  tim-pan-V-ttz.     Distension  of  intestines  and  abdomen  by 

t?ai. 
TvMi'ANnV;,  tim  pan-it' -ik.     Pertaining  to  or  caused  by  tympanites. 
Tvi'E.  lip.     Special  form  of  a  disease. 
Tyj'iim'ijs.  tif-h-tu.     Inflammation  of  the  caecum. 
Tv'j'iiom,  ti'-ffrid.     Of  or  pertaining  to  typhus. 
Tv'i'ifoiii  Fbvkr,   tV-foid  Jeter.     A  specific  eruptive  fever  caused  by 

bacillus  typhois, followed  by  great  depression, delirium  and  inaction. 
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Typhotox'in,  ti-fo-tokt'in.    A  poisonous  ptomaine  resulting  from  the 

action  of  bacillus  typhosis. 
Ty'phus  Fever,  tf-f us  fever.    A  specific,  infectious,  contagious  fever, 

(ship  fever,  jail  fever)  without  lesion. 
Typ'ical,  tip'-ik-al.    Genuine,  well-marked  case. 
Tyro'sine,  tyrosine.    White  crystalline  substance  from  decomposition 

of  proteids. 
Tyrotox'icon.    Ptomaine  from  poisonous  cheese,  ice  cream,  milk,  etc. 


U 


Ulceration,  utser-a'shun.    Formation  of  an  ulcer. 

Ul'na,  uV-nah.    The  larger  and  inner  bone  of  the  fore-arm. 

Ul'nar.     Pertaining  to  the  ulna. 

Umbil'jcal,  um-bil'-ik-al     Ptrtaining  to  the  navel  (umbilicus). 

Umbil/ical  Cord.     The  cord  connecting  placenta  of  mother  to  the 

umbilicus  of  the  child. 
Umbii/icus,  um-bil'-ik'W.    The  navel;  the  depression  in  the  center  of 

the  abdomen. 
Unconsciousness.    Comatose:  unable  to  appreciate  external  sensations. 
Unc'tion,  ungk'-shun.     An  ointment. 

Un'guent,  Unguent'um,  un'gicent,  un-gxcent'-um.  An  ointment  or  flalye. 
Unilateral,  u  ne-lat'-er-al.    Affecting  only  one  side. 
U'nion,  un'-yun.    Healing;  a  joining  together. 
U'rate,  u'~rdt.    A  salt  of  uric  acid. 
U'rea,  u'^re-ah.     White  crystalline  constituent  of  urine. 
Ure'mia.    Caused  by  absorbtion  of  ural  uraemia 
Ure'ter,  w-re'-ter.     Tube  leading  from  the  pelvis  of  the  kidneys  to  the 

bladder.  ' 

Ureth'ra,  u-rcth'-rah.    The  canal  through  which  the  urine  passes  from 

the  bladder. 
U'ric  Acid.    Crystalline  substance  found  in  urine  and  certain  organs. 
U'rinary,  u'-rin-a-re.     Pertaining  to  the  urinary  organs. 
U'rine,  u'-rin.    The  fluid  seen  ted  by  the  kidneys  and  evacuated  by 

the  bladder. 
Urine'mia,  urin-e'-me-ah.    Same  as  uraemia. 
Urinik'eRous,  urin-if'-er-us.    Conveying  urine. 
U'terine,  u-ter-in.     Of  or  pertaining  to  the  uterus. 
Uteri'tis.  u-ter-uf-ti8.     Inflammation  of  the  uterus. 
Utero-gesta'tion,  u-ter-6-je*  ta'-shun.    Pregnancy  where  the  child  is  in 

the  womb,  or  normal. 
U'teru8,  u'-ter-us.    The  womb;  the  hollow  organ  for  the  reception  and 

development  of  the  foetus. 
U'vula.    Small  fleshy  body  hanging  from  soft  palate  above  root  of 

tr\r»  true* 
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Wouvd,  wxmd,    Ad  Injury  in  whjch  an  opening  is  made  in  the  body. 
Wrist,  ri$t.    Part  connecting  the  forearm  and  hand. 


Xan'thic,  zan-thik.    Yellow. 

Xahthodab'ma,  zan-thO-der'-mah.    Yellow  discoloration  of  the  skin. 

Xi'phoid,  tV-foid.    Resembling  a  sword. 

Xi'phoid  Apprh'dix.    The  ensiform  cartilage  or  end  of  breast  bone. 


Yrlk,    See  yolk. 

Yel'low  Fbybb.    An  infectious  fever  of  tropical  America,  marked  by 

chills,  headache,  pain  in  back  an  limbs,  nausea  and  vomiting. 
Ybi/low-spot,  y&fc$pot.    Spot  on  retina  of  eye,  the  maoula,  lutea, 

center  of  vision. 
Y-liq'ameht.    The  ileo  femoral  ligament. 
Yolk.    The  nutritive  part  of  an  ovum. 
Youth,  Gth.    Age  between  puberty  and  lawful  age. 


Zr'ro,  z#-r6.    A  unit. 

Zoogbb'ous,  zbfhjen'-ous.    Developed  or  acquired  from  animals. 

Zool'ogt,  zO-oT-0-je.    The  science  of  animals 

Zygo'ka,  zi-gO'-ma.    Arch  formed  by  junction  of  zygomatic  process  of 

the  temporal  with  the  malar  bone. 
Zyoomat'ic,  zi-g6~ma?-ik.     Of  or  pertaining  to  the  zygoma. 
Zymol'ysis,  zi-mor-is-is.     Digestion  by  means  of  an  enzyme. 
Zymot'ic,  fiMKoV-t*.     Pertaining  to  or  caused  by  zymosis.     Infectious 
Zymot'ic  Diseases,      Infectious  diseases  produced   by  some  morbic 

agent  acting  in  the  nature  of  a  ferment. 


THE   END. 
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A 

Abdomen  55 

Abdominal  Cavity 97 

boundaries  of 97-98 

contents  of  , 74 

spaces  of 98-99 

Abdominal  Viscera   74  to  99 

Absence  of  circulation 11 

Acids,  neutral  fatty 327 

hipuric   332 

palmitic   327 

stearic 327 

Adipocere     51 

phenomena  of 52 

Albany  Medical  College  inj?cting  formula , . . .     381 

Albumenoids 331 

amount  of,  in  body 332 

Albumens   329 

native 329-330 

derived    329-330 

acid   330 

alkali 330 

Alcohols 328 

where  derived 328 

Alimentary  Canal 72 

divisions  of   72 

openings  of 72 

Ammonia,  action  of,  on  dead  tissue 10  and  15 

Ammonium 332 

chloride  324 

Anatomical  elements   54 

Animal  heat  23 

Anomalies  of  arteries 168 

Antiseptic  defined 341 

Aorta 148 

description  of    ?••••: • 148-149 

ascending 148 

transverse 149 

descending 149 

abdominal 149-150 

branches  of .149-150-15^-152 


028  GENERAL  INDEX. 

Apartments,  disinfection  of 344 

with  formaldehyde  gas 345-346 

with  sulphur  gas   341 

Apnoea,   death  by » 9 

Appendix  vermif  ormis  80 

Arsenical  poisoning   392 

Artery  or  Arteries 61-148  to  197 

histology  of  62 

coats  of  62 

Aorta  148 

ascending 148 

branches  of 149 

transverse 149 

branches  of 149 

descending   149 

branches  of 149-150 

arch  of 148-149 

thoracic   148 

coronary     140 

abdominal 149 

Innominate  149-154-155 

operations  upon 155-156-157 

left  common  carotid 149 

left  sub-clavian   149 

bronchials   149 

intercostals   149 

pericardiac 149 

post  media  stinal 149 

oesophageal 149 

coeliac   axis    150 

branches  of   150-151 

gastric 150 

hepatic 15u 

splenic   150 

phrenic 151 

right 151 

left   151 

superior  mesenteric 151 

inferior  mesenteric 152 

renal   153 

supra-renal    153 

spermatic    153 

lumbar   153 

sacra  media   153 

ovarian   153 

uterine    154 

common  carotid  157 

description  of  157-158 
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"tery  or  Arteries,  continued. 

how  located  and  injected 158 

linear  guide   for 158 

anatomical  guide   159-160 

how  raised  by  transverse  incision 160 

internal  carotid  160 

compression  of  160-294 

anatomy  of 161 

branches  of  161 

external  carotid 162 

anatomy  of   162 

branches  of  162 

Circle  of  Willis 162-163 

sub-clavian   163 

anatomy  of 164 

axillary 164 

anatomy  of 164 

branches  of  165 

superior  thoracic   165 

inferior  thoracic 165 

anterior  circumflex 165 

thoracico    acrominals 165 

axillaris 165 

subscapular  165 

posterior  circumflex    165 

brachial   165 

anatomy  of 165-166 

branches  of   166 

linear  guide  for 166 

anatomical  guide  for 167 

anomalies  of   168 

how  raised  and  injected 169 

operation  for  taking  up  in  upper  third 170-171 

operation  for  taking  up  in  middle  third 171-172 

operation  for  taking  up  in  lower  third 172 

operations  upon,  in  general 172-173-174 

collateral   circulation   of 174-175 

superior  profunda 166 

inferior  profunda   166 

muscular    166 

nutrient 166 

anastomotica  magna  166 

radial,  anatomy  of 175  to  178 

branches  of 175 

linear  guide  176 

anatomical  guide    176 

how  to  inject 177-178 
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rtcry  or  Arteries,  oontinued. 

recurrent  radial 175 

muscular   175 

superficial!!  volae  175 

anterior  carpalee  175 

posterior  carpalee 175 

dorsales  pollicia 175 

meta  carpalee 175 

princeps  policia   175 

radialis  indicia  , 175 

interoeteus    175 

perforantes 175 

Inar,  anatomy  of 176-177 

branches  of 177 

linear  guide  for 177 

anatomical  guide 177 

how  to  inject 177-178 

anterior  recurrent  177 

posterior  recurrent    177 

vmiw  ular  177 

digitata*    177 

interosseus  177 

antorior  oav]\*»»*   177 

poistoriov  •** ;  pali* 177 

of  Wo-.   .Alremities 178 

lW.r,»    i.iav  arteries 179 

.:—  i*m?  of 179-180 

•,v-l  < 179 

V*      ; 179 

illations  ot       j7g 

>  ,,r„:  iliacs,  an:i:   :v.n   of   180 

hTfk*cheBot 180-181-182 

o^ration  u:w.      292-293 

^jvfW  vesiolo  180 

.S*fit*tor  -.  180 

,v^rior  Tee:,'1.;-  lg0 

^^Uehem.TT        a:  lgQ 

uterine  .  18Q 

eternal  rv  180 

sci*^    v  180 

Ueo  hi= :V*r  lg0 

gin***1  ISO 

ISO 

181 

..ISMSf 

. .  1*1 


lateral   **.:.," 
ester  ?.&1      a.-* 
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Litery  or  Arteries,  continued. 

circumflex  ilii  181-182 

femoral / 182 

anatomy  of 182-183 

branches  of 182 

linear  guide  for 183 

anatomical  guide  183-184 

operation  upon  in  general 184-185-186-187 

operation  upon  in  upper  third 188 

operation  upon  in  middle  third 188-189 

operation  upon  in  lower  third 189-190 

anomalies  of  190 

collateral  circulation 190 

relations  of 190-191 

superficial  epigastric 182 

superficial  circumflex  iliac 182 

profunda 182 

superficial  external  pudic 182 

deep  external  pudic 182 

muscular 182 

external  circumflex 182 

internal  circumflex 182 

thre3  perforating 182 

anastomotica   magna    182 

popliteal  191 

anatomy  of 191-192 

branches  of  191 

superior  external  articular 191 

superior  internal  articular 191 

azygos  articular 191 

cutaneous 191 

inferior  external  articular 191 

inferior  internal  articular 191 

anterior  tibial 192-193 

posterior  recurrent  tibial 193 

superior  fibular 193 

anterior  recurrent  tibial 193 

external  malleolar 193 

internal  malleolar 193 

muscular 193 

posterior  tibial  artery 193 

anatomy  of 193-194 

branches  of   194 

linear  guide  for 194 

anatomical  guide 195 

peroneal  194 

nutrient 194 
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Artery  or  Arteries,  continued. 

muscular 194 

internal  calcaneum 194 

communicating    194 

internal  plantar 194 

external  plantar 194 

diseases  of   318-319 

Arterio- venous  injecting  process 280  to  284 

Ascending  colon 78-80 

Asiatic  cholera   357-360 

phenomena  in  bodies  dead  of 359-360 

Asphyxia    9 

Atlanta  Medical  College  injecting  formula 379 

Atropine,  action  on  blood 129 

Auricles,   right,  left 111-112 

Autopsy 292-372 

B 

Bacillus,  cadaver 31 

prodigiosis   335 

flourescens  liquifaciens    335 

pyocyaneus  > 335 

enteritidis   335 

mesentericus  vulgatus   335 

mesenteric  f uscus   335 

saprogenes  f oetidus   336 

saprogenes 336 

putrificus  coli 336 

pyogens  f oetidis 336 

spirillum  undula   336 

spirillum  concontricum   336 

proteus  vulgaris  336-337 

mirabilis  337 

zenkcri   337 

coli  cummune   337 

subtilis  337 

cadaveris  grandis   337 

anthrax 343-356 

cholera   Asiatica    343 

of  bubonic  plague 343 

diphtheria    343 

mallei    343 

lepra 343 

tuberculosis  343 

tetanus 343 

typhosis    343 
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Bacteria,  classification  of  forms 341 

Sternberg 's  table  of,  found  in  cadavers 343 

saprophytic   49 

of  putrefaction 27 

Bacterial  changes  of  flesh .334  to  338 

Bacterium,  termo   3d 

Bellevue  Hospital  Medical  College,  embalming  solution  used  by 379 

Bladder,  urinary   91 

position  of 91 

ligaments  of   91 

vessels  of   91 

action  of  chromic  acid  upon 373 

Bleaching  solutions  278-279 

Blood,  human 123 

color  of  123 

amount  of 123 

composition  of   124 

sp.  gravity  of 125 

corpuscles  of  125 

appearance  after  death 126 

post-mortem  circulation  of 127 

coagulation  of 128 

general  appearance  of,  in  typhoid,  after  pregnancy,  measles,  small- 
pox,  scarlet   fever    128 

pneumonia,  rheumatism  128 

asphyxia   128 

aneamia   128 

Asiatic  cholera   128 

in  death  from  poisons 129-130-131 

removal  of 138-139-140-141  to  149 

circulation  of   131 

chemistry  of   141 

Blood  vessels,  putrefaction  of 40 

action  of  alcohol  upon 373 

color  altered  by  coal  gas 10 

Blood  poison    391  to  699 

Body,  anatomical  elements  of 54 

chemical  elements  of 332 

proximate    principals    of    332 

bacteria  of  dead   334-338 

divisions    of    334-338 

physical  and  chemical  changes  in 14 

Bones,  histology  of 65 

number  of  65 

of  thorax 66 

microscopical   appearance    of 66 

capillaries   of 67 
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Bones,  continued, 

haversian  canals  of 67 

Brain   69 

weight  of  .' 69 

divisions  of  69-70-71 

appearance  of  putrefaction  in 37  and  38 

membranes  of 69-70 

action  of  bichromate  of  ammonia  upon 373 

Brachial  artery  165  to  175 

Burial,  premature  6 

Bursas  mucosa 59 

synovia   59 


Caecum  79 

Calcium   , 322-332 

chloride 324 

phosphate 324 

oxalate 332 

amount  of  in  body 332 

Capillaries 136-137138-196 

Capillary  circulation 136-137-138 

Carbohydrates  325 

Carbon  322 

amount  of,  in  body • 332 

Carbonic  acid  gas 324 

Carburetted  hydrogen  gas 324 

Carphologia : 5 

Carotid  arteries   157  to  163 

Cartillage   64 

Casein 330 

Cavity  embalming    226  to  239 

Central  College  of  Physicians  and  Surgeons,  Indiana,  injecting  formula..     379 

Cerebrum 70 

Cerebellum    . .       70 

Cerebrospinal  cavity    53 

Cessation  of  respiration 13 

Chemical  changes  of  flesh 334-336 

creosote    378 

Chemistry  of  human  body 332  to  339 

Chicago  College  of  Physicians  and  Surgeons,  embalming  formula 382 

( 'hloral  hydrate . .     378 

Chlorine 322 

Cholesterin 328 

Cholesterin   332 
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Cholera  Asiatics   357-358-359 

epidemic  of  1854 " 355 

Chondrin 331 

Cincinnati  College  of  Medicine  and  Surgery,  injecting  solution 381 

Circle  of  Willis 162-163 

Circulation  of  blood,  by  whom  discovered 6-132 

absence  of  as  a  sign  of  death 11 

description  of  131-132 

pulmonary    132 

systemic    133 

portal 133-134 

foetal 134-135-136 

capillary   136-137-138 

Cleveland  Medical  College,  embalming  fluid  used  by 379 

College  of  Physicians  and  Surgeons,  St.  Louis,  injecting  solution 381 

College  of  Physicians  and  Surgeons,  Indianapolis,  injecting  solution 379  , 

Colon 78 

ascending   78-80 

transverse 79-80 

descending 79-80 

blood  supply  of 82 

Coma,  death  by 8 

Contagious  disease,  definition  of 340 

germs  of 354  to  375 

Corium 56 

vessels  of s 57 

Creatinin    332 

Cutis  vera   ....       56 

D 

Death,  premonitions  of 1-6 

signs  of  impending 5 

modes   of 6 

by  syncope  7 

by  coma   7 

by   apnoea    8 

by  asphyxia '. 8 

signs  of  actual 10-29 

tests  for  11-30 

by  chloroform,  phenomena  of 12 

absence  of  circulation  as  sign  of 11 

absence  of  respiration  as  sign  of 13 

spots 16 

Deodorant,  definition  of 341 

Dextrose   325-326 

Deep  f ascia   61 
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Diaphragm   < 94 

description  of   94 

of  openings  in 94 

function  of 94 

importance  of,  in  cavity  embalming. 96 

putrefaction  of   40 

Dictionary  of  medical  and  scientific  terms 473 

Diphtheria   361 

treatment  of  body  dead  of 362 

Diplococcus  pneumonia 343 

Disease  343 

cause  of '. 343-353 

contagious  explained 340-354 

infectious  explained 340 

miasmatic  explained 340 

table  of  communicable 343 

Discolorations    272  to  284 

divided  into  three  classes 272 

description  of  272-276 

black 273 

bluish  purple  272 

green   274 

pigmentary   274-275 

method  of  removal 275  to  284 

removal  of  blood  for  relief  of 138 

use  of  chemicals  in 276 

arterio-venous  process  for  removing 280-281-282-283 

Disinfectant  defined   341 

Disinfection  of  apartments 344-352 

of  clothing 350 

of  person 351 

of  discharges 351 

of  dead  body 351-352 

of  morgue 351-352 

of  blood 352 

of  instruments 353 

of  books  348 

of  cotton,  silk,  wool,  hair  and  leather 347-350 

Dissection  wounds   391 

Ducts  . .       63 

lymphatic    61 

Duodenum 76 

coats  of 76 

openings  in 76 

blood  supply  of 82 


GENERAL  INDEX.  53? 


£ 


Elastin  331 

Elements,  anatomical,  of  human  body 54 

chemical,  of  human  body 322 

Embalming   225  to  373 

cavity,  first  attempts  at 226-240 

a  poor  substitute  for  arterial 226 

instruments  required 227 

condition  of  subjects  important 227 

place  of  injecting  thoracic  cavity 229-230 

by  single  needle  injection 

various  methods  of 229-232-233-237-238 

abdominal  cavity 236 

place  of  injecting 237 

arterial  239 

first  attempts  at  239 

Ruysch  's  method  of 239 

Hunter 's  method  of 239 

Canal's  method  of 240 

Trachina  's  method  of 240 

reasons  for \ 241 

instruments  required 242 

condition  of  body  important 243-245 

selection    of   artery 245-246-248 

mode  of  injecting 249  to  251 

effects   of   successful 195-196-251-252 

second  injections 252  to  255 

amount  of  fluid  used  in 255  to  257 

after  treatment 257  to  260 

needle 260  to  271 

eye  process 260 

experiments  upon 261-262 

by  whom  discovered 263 

Barnes '  process  of 263  to  269 

various  methods  of 269  to  270 

after  treatment   270 

arterio- venous  method  of 282-284 

Treatment  of  special  cases 284-372 

a  body  dead  of  morphine  poisoning 284 

of  carbolic  acid  poisoning 285 

of  strychnia  poisoning 286 

of  chloral  poisoning 286 

of  mercury  bichloride  poisoning 286 

of  heart  failure  268-287 

of  cut  throat 287 

of  alcoholism  287 
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Femoral  artery 182  to  191 

Fibrin   141-329-331 

Fibrinogen 331 

Flourine 322 

Fatal  circulation ; 134-135-136 

Formaldehyde  gas 344 

by  whom  discovered 344 

experiments  of  Blum  and  Loew 

chemistry  of "  345 

disinfecting  formula 345 

experiments  of  J.  J.  Kinyon 346  to  348 

Wortman    348  to  350 

action  of,  on  bacteria 346 

disinfection  of  apartments  with 345-348 

books    348 

clothing,  wool,  silk,  leather,  cotton,  linen  and  hair '.  .347-350 

action  of,  on  pathogenic  bacteria 348 

mould  fungi   349 

antiseptic  strength  of 349 

Funeral  director  himself,  qualifications  of 401  to  411 

O 

Galactose 325-326 

Gall  Bladder 85 

coats   of    85 

function  of 85 

duct  of  85 

function  of ;  * 85 

putrefaction  of   39 

Ganglia,  action  of  Picric  acid  upon 373 

Gannals  fluid,  formula  of 378 

Gardner  vs.  Crown,  leading  case   of .43-44 

Gases    34-323 

methods   of   removal .232-233-234-235-236 

Gelatin    '. 331 

Georgetown  University,  embalming  rol 381 r 

GibboDS,  P.  J.,  resuscitation  apparatus. 28 

Globulins   329-330 

Glycerine    328 

as  a  preservative 376 

antiseptic     % 376-377 

Glycogen    327 

Goethe  's  presentation  of  death *      3 

Gonococcus    of    Nisser 
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Haemaglobin   14 

Hahneman  Medical  College,  emb.  formula 381 

Hair  67-68 

growth  of  after  death \ 68 

Harvey,  Wm 239 

experiments  on  circulation 239 

Harvey  Medical  College,  injecting  formula 382 

Heart    106 

position  of .-. .  .107,  108,  109,  110 

removing  blood  from 110 

position  of  after  death 110 

position  of  ventricles  of Ill 

of  auricles 111-112 

cavities  of 112 

right  auricle  of 112 

left  auricle  of 113 

right  ventricle  of  113 

left  ventricle  of 113-114 

capacity  of  cavities  of 114 

weight  of   114 

blood  supply  of 114 

valves  of  114-115 

action  of  when  fluid  is  introduced 115-116-117-118 

changes  in  position 118 

diseases  of,  influence  on  position 118-119-120-121 

covering  of  121-122 

action  of  bichromate  of  potash  upon 

Hipuric  acid    332 

Hogarth,  premonition  of  death 1 

Homoeopathic  Medical  College  of  Missouri,  injecting  sol 382 

Human  body,  normal  temperature  of 23 

temperature  of  after  death 24 

Hunter,  premonition  of  death 1 

Huxley's  specific  body  weights 333 

Hydrogen    322-324 

where    found    324 

amount  of    332 

Hypochondriac  Region,  right  98 

left 99 

Hypogastric  Region   199 

Hypostasis    273 

I 
Ingersol,  observation  on  death 3 
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Levulose    325-326 

Life,  phenomena  of . . . *. ." 8 

Ligaments 64 

Liver   83 

lobes  of 83 

fissures  of 83 

ligaments  of   83 

coverings  of 84 

structure  of  84 

vessels  of  84 

function  of . 84-85 

ducts  of   85 

action  of  fluids  upon 373 

putrefaction  of   , . .  38 

Long  Island  Medical  College,  embalming  fluid  used  by 380 

Louisville  Medical  College,  embalming  fluid  used  by 380 

Lumbar  spaces,  right 99 

left 99 

Lungs    101 

color  of    101 

apex  of 101 

borders  of   102 

surfaces   of    102 

weight  of   103 

structure  of 105 

vessels  of   105 

injecting  of,  per  trachea 232 

oxygen  of 323 

putrefaction    of    39 

Lymph     •. 60 

spaces    60 

capillaries     60 

Lymphatics     60 

valves   of    60 

glands    of     60 

ducts  of   61 

M 

Magnesium  322 

phosphate    325 

carbonate    325 

Maltose    325-326 

Mammary    glands 373 

Manganesium     322 

Medical  College  of  Missouri,  injecting  sol 380 

Medical  Colleges  of  United  States,  embalming  solutions  used  by 379 
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Mucous   membrane x  tU 

Muller  's  fluid,   formula  of ,  , ,  $?$ 

Mummificat  ion M 

natural   causes  of ,  x    .  A$ 

chemicals,  main  cause ,,*,».,»».»..  M 

Muscles,  changes  in  after  death , ^  .  x  .  ,  M 

contracting  of  after  death »  »  ,  ,  .  .  \X 

action  of  after  death  from  Asiatic  choWu ,,.,,>!'  1H 

histology   of   , >,, ,,,.>. AT  AS 

vessels  of   , .,,,,.»*,  AS 

chemical    composition    of ,  ,  ,  , % ,  %  AW 

plasma  of ,.,.,,.,.,  AW 

action  of  chemicals  upon ,,«,,,,,..  H7U 

Myosin   All  MO 
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Napoleon 's  premonition  of  death , ,  ,  .  .  tt 

Nerves     Oil 

histology     of     ,  , (HI 

action  of  chemicals  upon H7JI 

Neutral  fatty   acids IVM 

Nitrogen     !lt!i! 

amount  of  in  body .'til',' 

Nitrogeuized    principal*    ....ft......  !i»t* 
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Oesophagus 73 

coats  of 73 

blood  supply  of 73 

relations 74 

purging  from  73-74 

action  of  chemicals  upon 373 

putrefaction  of  40 

ligation  of 72-73-74 

Olein    , 327 

Omentum,  putrefaction  of 38 

Organic  non-nftrogenized  principals 325 

nitrogenized   principals    328-329 

Ovaries   93 

action  of  fluids  upon 373 

Oxygen 322-332 

P 

Palmatin    327 

Pancreas 87 

position    of    87 

function  of 87 

weight    of 87 

duct  of   87 

color  of 87 

action  of  fluids  upon 373 

putrefaction  of   40 

Pathological  chemistry  of  human  body 333 

Paraglobulin    330 

Peptones    329-331 

Pericardium   121 

description  of    121 

vessels  of   122 

Peritoneum     93 

description  of   93 

sacs  of 93-94 

vessels  of   94 

Phosphorous     322 

amount  of  in  body 332 

Physiological  chemistry  of  human  body 333 

Plague,  of  modenna  354 

Plasma    • 59 

Pleura 105 

layers  of    105 

function   of    105 
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Pleura,  continued. 

vessels  of  106 

Pneumonia    370 

embalming  body,   dead   of 371-372 

purging  in  cases  of 372 

operation   for    372 

Pons  Varolii    71 

Potassum    322-332 

chloride     324 

sulphate    325 

carbonate    325 

Post-mortem  examinations   292 

cases,  embalming  of   293-294-295 

wounds    399 

treatment  of   400 

caloricity   23-24 

discoloration   14-273 

staining     14-272 

Portal  circulation    133-134 

Premature  Burial   6 

Premonition  of  death    1 

Preservative  solutions   375  to  383 

Principals  of  Waste 332 

Proteids    329 

Proximate    Principals    323 

unorganized    

organized    

Ptomaines     323-324-325-392 

Pulmonary    circulation    132 

Putrefaction,  definition  of 31 

as  sign  of  death 27-28 

retarded  by  deep  sea  water 32 

in  air 33 

hermetically  sealed  caskets 33-49 

water    33 

first  appearance  of 33-34 

gases  of   34 

methods  of  removal 233-236 

discolorations  caused  by 34-35 

effect  of  on  viscera 36 

inference  of  the  time  of  death  before  appearance  of 41 

influence  of  temperature  in 45 

of  skin,  retarded  by  clothing 45 

temperature  table  of  Neiderkorn 46 

by   Barnes    45 

Devergie     46-47 

time  elapsed  after  commencement  of 47-48 
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Putrefaction,  definition  of,  continued. 

in  new  born 4g 

in  women  dying  from  childbirth 48 

in  persons  dying  from  dropsy 

anaunia    

notion  of  nitrogen  gas  in  arresting .".  48 

iu   fat  subjects   49 

in  lean  subjects   49 

effect  of  freezing  on 50-51 

summer  heat  on 50 

formation  of  adipocere  in 51 

arrested  by  mummification 53 

1'asper  *s  experiments  on 35-36 

Keese  %s  experiments  on 48 

Q 

<%»ui*  lompemK  on  Anatomy 412  to  433 

on  Kmbalmin>r 433  to  451 

ou  l*i»iufevtioii 451  to  458 

Supplement   to   459-473 

R 

ttadinl  artery    175  to  179 

Katliond  accident  eases 288 

tivatiuciit    of     289 

\\i\\    fuinju*    343 

KYchitu  81 

Memos al  of  Mood 140  to  149 

fiom   heait    143-144 

\omx    144 

lieliu.'i,  action  of  flui\ls  upon 373 

Kii»oi    Met  tin       18 

\  aie»c  et  18-19 

dutatiou    ot       19 

\  illations  x*  -"  -i-£- 

phenomena  of  m   poisoning  by  carbolic  acid 20 

.\!>vMuv  v«f  iu  death  by   lightning 20 

Mi'phutvttcd   hxdropMi    20 

m    is'ivntj?    b\    >tM  china 20 

in  dc.uh  due  to  "  li\e  wires" 20 

lliM  a  pjs\u  a  uco  m  muscle*  oi  eye *■* 

in  » -o^  ^  x hoVta.   Asiatic* 21 

Keenly  u    \    unv   leM       10 

Mule*   tot    IV-m^vitation  ot  the  lVad 384-385-386-387-388 
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Sanitary  science 339  to  412 

importance  of 339-340 

Sapraemia    393 

Sauter  's   injecting   formula 377 

Scarlet  Fever    369-370 

embalming  case  of 370 

Scarpa 's   Triangle    187 

boundaries  of   187 

contents  of   187-188 

Septic    intoxication 397 

Septicaemia 391  to  399 

Serous  membranes   64 

Sequard  's  experiments  19 

Skin   55 

histology  of  56 

action  of  fluids  upon 373 

Sigmoid  flexure   81 

Signs  of  impending  death 5 

actual   death    10 

Silicon     322 

Sinuses    198 

Skin    55-56 

action   of   fluids  upon 374 

changes  in  after  death 15 

Small    Intestines     75 

coats  of 76 

divisions  of   ; 75 

blood   supply   of 82 

Smallpox    364-365-366 

treatment  of  body,  dead  of 365 

Sodium     322-332 

arsenate  of  action  on  tissues 374 

chloride     324 

sulphate    325 

carbonate    325 

amount  of  in  body 332 

Spinal    Cord    71 

action  of  fluids  upon 374 

Spirrilli,    classification    of    forms 341 

Spirochete   obermeirii    343 

Spleen   85 

position  of 85 

in  child   86 

structure  of 86 

action  of  fluids  upon 374 
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Spleen,  continued. 

vessels  of  £6 

putrefaction  in   38 

Stearin    327 

St.  Louis  Medical  College,  injecting  formula 381 

Stomach    74 

coats  of   75 

removing  gases  from 233 

action  of  fluids  upon 374 

openings  of    75 

tube  for  removing  gas 236 

Subcutaneous  tissue   57 

Sulphur 322 

Superior  Vena  Cava 217 

structure  of   88 

Supra  Renal  Capsules   88 

vessels    of    88 

action  of  fluids  upon 374 

putrefaction  of   39 

Superficial   fascia   57 

Syncope,  death  by 8 

Synovial   membrane    61 

Systemic   circulation    133 


Temperature,  in  normal  human  body 23 

of  body  after  death 24 

action  of  on  bacteria 32 

Teeth   67 

Thoracic  Cavity 100 

contents   of    100 

boundaries  of    65 

embalming  of    

Tests  for  death 11-30 

Thoracic  Cavity 228 

boundaries   of    228 

contents  of   228-229 

embalming  of    225 

place  of  injecting   229 

Tissues,   divisions  of 55 

subcutaneous    57 

Trachea     

putrefaction  in    37 

ligation  of   72 

Transportation    nf    bodies 388-389-390 
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Treatment  of  Special  Ca§e§. 284  to  372 

Tuberculosis    307 

embalming  of  case 307-313 

Typhoid  fever 320-366 

embalming  case  of 321-322 

Typhus  fever 367 

embalming  case  of 368 

Tyrosin   332 

U 

University  of  Tennessee,  embalming  fluid  formula  of 379 

Buffalo  embalming  formula 379 

Iowa  embalming  fluid  formula 380 

Michigan  embalming  fluid  formula 380 

Chicago  (Rush  Med.  Col.)   embalming  fluid  formula 380 

Maryland   embalming   fluid   formula 381 

Vermont  embalming   fluid    formula 381 

Ohio  Medical  embalming  fluid  formula 381 

New    York   embalming   fluid   formula 382 

Pennsylvania   embalming   fluid   formula 382 

Tennessee  embalming  fluid  formula 382 

Indianapolis    embalming    fluid    formula 379 

Louisville   embalming  fluid   formula 380 

Urates     332 

Urea     332 

Urctur,    description    of 90 

coats   of    90 

relations     90 

length   of   90 

action   of   fluids  upon 374 

Urinary  Bladder,  putrefaction  of 40 

Uterus     92 

position  of   92 

stricture   of    92 

ligaments   of    92 

fallopian   tubes  of 

vessels    of    

action  of  fluids  upon 374 

putrefaction    of    41 

V 

Valve,  ileo  caeca]   81 

Senn  's  experiments  on    82 

Valves,  auriculo  ventricular 115 

aortic    and     pulmonic 115 
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Valves,    auriculo    ventricular,    continued. 
pyloric — see  stomacb. 

of  veins    62 

Veins    6? 

histology  of 62 

coats  of 62-199 

valves   of    62-63 

description    of    197 

divisions   of    197-198 

superficial     198 

deep    198 

sinuses   198-203 

of  head  and  neck 199  to    210 

facial    200 

internal   maxillary    200 

supra  orbital   200-201-202 

angular   202 

temporal    202 

tempero  maxillary  vein 202 

posterior  auricular   202 

occipital    : 203 

of  interior  of  skull    203-204 

superior   longitudinal    sinus 205 

inferior    longitudinal   sinus 206 

lateral   sinus    206 

occipital  sinus   206-207 

jugular    207 

anterior     207 

posterior     207 

internal     208-209-2  Hi 

external     207-20S 

of  arm  and  upper  extremities 210 

anterior  ulnar   211 

posterior   ulnar    211 

common  ulnar    212 

radial     212 

basilic     212-213 

median    basilic    213 

cephalic    213-215 

median     213-214 

deep   veins   of   upper   extremities 214 

axillary    214 

subclavian  vein    216 

innominate     21 7 

superior  venal  cava 217-218 

*eins  of  the  lower  extremities 218 

internal  or  long  saphenous 218-21L 
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Veins,  continued. 

external  saphenous  vein 220 

deep  of  lower  extremities 220 

popliteal    220 

lemoral     221 

valves  of 221 

operations   upon    189-190-191 

external  iliac   222 

internal   iliac    222 

common   iliac    222-223 

inferior  vena  cava 223 

spinal    223-224-225 

portal    225-133-134 

diseases    of    320 

varicose    320 

Venous    congestion    273-274 

Vermiform    appendix     80 

Viscera  of  human   bodv 69 

how  affected  by  putrefaction 36 

thoracic     69 

abdominal     69 


W 


Waste,    principals    of 332 

Water    -. 324 

amount   of   in   bodv 324-332-333-334 

body    may    form 324 

Willis,  circle  of 162-163 

Womb,   anatomy   of 

ligaments   of    

vessels   of    

putrefaction  of   41 

Wounds,  ante-mortem,   appearance 16 

post-mortem,  appearance   16 


Xanthin     332 

X  Rays,  experiments  as  test  for  death 10-22-23 


Yellow    fever    368-369 

treatment  of  body,  dead  ot 369 
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Z 


Zinc  chloride  374 

chemical  action  upon  tissues 374 

sulphate    376 

action  of  on  blood 129 

M  an  antiseptic   376 
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